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7RO 



mim 1 1 

|—6) -«-D-^3^7^y*- (1 — 4) - a -D-^V3 If 5 ^ v 
;v- (1 — 6) - « -D-/;V3 tf^y vol/- (1 — 4) -a-D-^2t°7yy;v- 

2 ] 

^;V3-xl^3W±0«-l, 4^A'*>fcfltf§U |—6) -a-D 

tf^y (1 — 4) - a -D-^;vn tf^y (1 — 6) - « -D-^ 

;V3t°7/->JV- (1 — 4) - a -D-^n U?; v/u- (l— } oflwgfc^l-SfM* 

[1**31 3 ] 

(1) fl^* 

SDS-y;viMII)S(:i3^t, 72, 000±20, 0 0 0 ^;vh> o 

(2) mm& 

r >y * 9>f >tt^n&M%%M&lZ33\,*X, pi 3. 6±0. 5 Q 

(3) ISM 

pH6. 0, 3 0#WKJ&O&#T-e. 5 0 5 5 "Co 

(4) Hp H 

4 0^ 3 Ofl-MRJEO^feftT-C, pH5. 5 75M6. 5o 

(5) MjftScjett 

pH6. 0> 6 0^H»MTt, 3 0TGtt$fe 

lmM*JVy^A^>|$K1i, 5 0 t; 3: -*?£5e 0 

(6) pH$Stt 

4*C, 2 4 HK^WMTt, pH5. 0 7^9. 0 t$So 

4 ] 

5 ] 

[1**:® 6 ] 

^ >l> a 3 J£LtO« - 1 , v^bt'J^t, •v;vhy y ^r^h 

7 ] 

[W*^ 8 ] 
[1**:® 9 ] 

T;Vj^o/-?^ ^-^c7)^^.i^^ N TJl^n/^ • if 7, (Ar throb 
acter globiformis) M6 m&ft&&Amffc&ffiffi&flt3m 
4WK-b>'^-> fltff FERM BP- 8 4 4 8) JL\±*V>®LWfer?%>Z>m 8 

1 0 ] 

ffiiE# 2004-3090842 



#112 0 0 4 - 1 7 4 8 8 0 • : 2/ 



TI^TsXitt^ * — . (Arthrobacter globiform 

is) M6 m&ft&mAmnw/Btik&mftm #^%^Fft«b>^-> ttettFE 

RM BP-8448) Xli-eo^**"?* ^>^v;v h ~>;w;v h -*£MHIC£&tB 

1 1 ] 

if *S 2 ftS 9 <0V>i*;h.3&»fcfB*W>S|Mfc-T/u > y;V7;V h -X&jft*** a — Ki~ & D 
NAo 

1 2 ] 

SI lBBtftODNAo 
1 3 ] 

it * S£^iJ#-^ 3 "C^ § *L & K *3 It & tttf&O i flax it 2 ffl EllJt * #Oi&*-eft& L 

1 lXiil 2iBt£ODNAo 
1 4 ] 

O 

[if *S l 5 ] 
[if *S i 6 ] 

SftWl^^^^-^7X^ fM^^-B 1 u e s c r i p t II SK( + 
1 7 ] 

BfcjfcSl 5II±1 6 IBf D N A ^liHiKiA LT * 4 f IKMo 

umm 1 8 ] 
[«i*ai 9] 

[W*S2 0] 
[SfcfcSH 2 1 ] 

7^nA^^-I<Df4ft^, 7^o;^^--^D(fWU (A r t h r o b 
acter globiformis) M6 AmM&ffiM&Wttffi 
^WK-feV^-, ^te#-tFERM BP- 8 4 4 8) X»i-€-<OSE*ttcT?*SIH*® 2 

[flf*« 2 2 ] 
[fflW&g 2 3 ] 

1—6) -«-D-^;i/3b'7;y;v- (1 — 4) - a - D- ^ova J ( 

ttl|iE# 2004-3090842 
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1 — 6) - a -D-^;i/n tf 7; ->;v- (1—4) - a tf^y ^>;v- ( 1 — 

[If ^ 2 4 ] 

1—6) - a -D-^;i/n If 5; ->;v- (1 — 4) - a -D-r^x^y ; is)],- ( 

1 — 6) - a -D-^;V3 tf^y v;v- (1 — 4) - c -D-^;va t'^y ( 1 — 

[St*:® 2 5] 

6) - a -D-^Wntf *7 J (1 — 4) -«-D-^V3t'7;y;V- (1 — 6) 

- a -D- 7^=1 vf 7/ v;v- (1 — 4) - « -D-^;vn tf^y ->jv- (1— I o^fit 
^^■•f^lt^^ h ->;vv;i/ h-y. N XtedtLfc^frftSo 
[W^ 2 6 ] 

MS.^^ 1 ; 3-^>^ibM{ftL^ lttX(±2TO±<7)*IK-e*)^lt^2 5fB«<7)-9--f 

1—6) - a -D-^JOvntf^y (1 — 4) - a -d-^jvh tf^y ( 

1 — 6) - fl -D-^a^7/y*- (1—4) - « -D-/;V3 tf9 y ->;v- ( 1 — 

[11*^ 2 7 ] 

^;v=f-^m^-*^3J^±o a - 1 , 4 ^fc-^rl"^^-, It^2 7!7M9 0 
v>-ftL^HiSmo^v;v h h -^^^^f^ffl$^:T-9--f ? n j— 6) - a 

-D-^;v3 tf^y v;v- (1 — 4) - a -D-^n tf 7; (1 — 6) -«-D 
-^ntf^y (1 — 4) - a \£? ; ->;v- (1— J cDfll^^-r^ 

v j -Kfrtfrnt>ti&y-<< ?u 1—6) -«- 

D-^vn tf^y (1 — 4) -a-D-^3t°7^y^- (1 — 6) — a — D — 

(1—4) - a tf 7 y ~>;V- ( 1 — I ^#5t £^1" & ^ 

2 8 ] 

|—6) -a-D-^^k'^^yJV- (1—4) - « -D-^Ovs tf 7^ 

(1 — 6) - « -D-^;v3 vf^y ->;v- (1 — 4) - « -D-^;v3 tf?y ~>;v- 

V>^C t £#1ti-r&-iM * n 1—6) - a -D-iJOVntr^y v;l/- (1—4) - a - 

tf ?y ->;v- (1 — 6) - a -D-^;V3 tf ?y (1 — 4) — « — D — 

^;vne^y ->;v- (1—1 (Dm^^-f^W^)^ h h -x&^-tf$t« 0 

[IR&S 2 9 ] 

•ftifrX~$>Z>Zb*mWLtir2>4)-'{?u I- 6) - a -D-^vn tf?y (1 — 4 

) - a -D-^n tf5 y (1 — 6) -a-D-^r!ti'7/^;V- (1—4) - 

a -D-^vn fcf^y (1— I h v;w;v 

rs^^^ 3 0] 

y;vv;v b - ^il^ffi?^^ C t ?:#f i fSf/f 7 n 1—6) -a-D-^;v 
n tf 7 y -> >>V - (1—4) - c -D-^yvn tf 7 y v;V- (1 — 6) -a-D-^;vntf 
7/y^- (1 — 4) - a -D-^3e7;yjv- (1— \ <DMM*^1rZ>mki-fr V 

ffiSE# 2004-3090842 



4^112 0 0 4- 1 7 4 8 8 0 *i — *J : 4/ 

[MM 3 1 ] 

»£ffl<t£ttV3m^tL£i»^ DE2 0 JBTF<0i&ift-e**MM3 0IE$ScO-9- 
>f?n h6) - a-D-^vni^7/y;v- (1 — 4) - a -D - tf 9 y 
(1 — 6) -a-D-^ae^yVJV- (1 — 4) - ff -D-^>nt*7^y;v- (1 

[MM 3 2 ] 

££fc*!fHRfc-*-&MM3 0X&3 l|B«©-9-W |— 6) - a -D-^vn tf 9 y 

->;i/- (1 — 4) - a -D-^;vn tf^y v;v- (1 — 6) — a — D — ^;vn tf 9 y v;v 

- (1—4) -«-D-^;v=rb?7/->;v- (1— ) ofl|ji*}Br$-*8MK*7/i' h 

[MM 3 3 ] 

r;v* y in; i *3-#|!fc*j&»fcSif 1 mjLit 2«m±<^ffi$S:&i££fl§v»;2> £ t 

f tf^i^3 0 7iM3 2 m*T*L5&»£lBlt<Z>-9-'f *n j— 6) -a-D-^3^7 

yv;V- (1—4) - fl -D-^3lf7;yiV- (1 — 6) - a-D-7JV3H°77'> 

;V- (1—4) -ff-D-^nki^yy^- (1—1 0«jiS:^ri- h y;W 

;v>-y^ 3Hii*t*-t-tf»H<?3»ii*fto 

[MM 3 4 ] 

|-*6) - a -D-^;w=? v;v- (1 — 4) - « -D-^n tf 7 y V 

;u- (1 — 6) - a -D-^;V3 tf y j ->;v- (i-*4) - « -D-^;V3 tf^y v";v- 

(1-1 ©*&**-t*SM**7/Uh->/UT;i/h-**: % l®fi%^±^LT 
^£ C -?-&WM 3 07I;M3 3 (D^-fihfrKmWLWJ ?u 1—6) -a-D 

-^;vne7;y;v- (1 — 4) - a tf^y v;v- (1 — 6) - a — D — ^ 

;V3tf7^y;v- (1 — 4) - a tf yJ ~>;v- (1— | <*>«3ifc;irl-*gM* 

[MM 3 5 ] 

&WM3 07&M3 4 <D^-ftifrl<Zfzm<7)y-'f ? o J— 6) - a -D-^OVntf 7/ 

- (1—4) -a-D-^;V3t t 7/y;l'- (1—6) - a - D - iT)V=i tf y y ->;v- ( 

1 — 4) -a-D-^ae?; ->;v- (1—1 Ofl|i&*^ri-aS(l*t-r^' 1- y;w;v 

[MM 3 6 1 

^M^n 1—6) - a -D-y)VX tf^y (1 — 4) - a - D - ^ 3 tf 7 J *S 

)v- (1 — 6) - a -D-^ntf^y (1 — 4) - « -D-7*;vn tf ^y ->;v- 

[MM 3 7] 

[MM 3 8 ] 

j— 6) - a -D-^a tf^^ V/u- (1 — 4) — « — D — ^;vrj My J s y 

)]/- (1 — 6) - « -D-^;V3 tf^y (1 — 4) - a-D-^;v=ivf9y->;i/- 
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[0 0 0 1] 

*%m±, |— 6) - a -D-^JVn tfvy (1 — 4) - a -D-V)V 

•2\Z*7 J s sfr- (1 — 6) - a - \LJ J v;V- (1—4) -a-D-^;V3tf 

7^>iV- (l—l ^it*tt-&ll«cv;v h > - ^ (J21T\ *Wjffl#-et4#H 

[0 0 0 2] 

t M^te*:^ £ ^ U M7t®L*mirZ ttf%\t>tiX^2> 0 — JR»«R^^»i» 
tt, ^(Dmmmm <9 Oil7G*C0^:§ j-^^^V^ > (D e x t r o 

se Equivalent, DE) t LX&Zti& 0 Z<Dj&<Djz% <Dit, M^, ft 

< mm-?, ■#m* s &^ & <o<^ jKt&tt**a& < > r ^ y m^se® * ^75; 

©i»^2.^;vn-x^t£^ifc^<, -f-oaTc**®^ ;£L< }±^g^&££^^:&?J 
7 (macerans amylase) £fpJE£-£& i^Ci^ 6 

, 9gK, ^ffiJSA* 1 , #MK #tf:«2 fcif-CH^Lfci 5 K> v^h*y^»& 
«fcl9> 2^©^3-^«, a-1, l^L/;>WNn-^^4i$^r^M^ 

„ 4 ft=f-<oyfr a - 1 , 3^V3y KfiteiRtf a - 1 , 6^;vny K^"C^2 

ICjfrfrLfcfcSL -f£:b*>. ^-f^n j- 6) - ^-D-^ae?/^- (1 — 3) 

- a -D-^;V3 tf^y ->;v- (l — 6) -a-D-^V3^5;v;v- (i-*3) -a 

-D-^;v3tr^^ v;v- (l—i <Dm&*%i'z^ftmffi*&.$u2it&i3mi>mb*ix 

[0 0 0 3] 

th!E# 2004-3090842 
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n-^Rtf^/ua-^E^ft^o-fl-^n |— 6) - a - D- ^3 fcf9 >> v;U- (1 
— 3) - « -D- tT9 7 ~>;v- (1 — 6) - a - D - tf^ ^ (1 — 3 

[0 0 0 4] 

1 ] 7- 1 4 3 8 7 6 ■f-^ft 

[#W\fc]R 2 ] #PJ¥ 7- 2 1 3 2 8 3 

[WK\fclR3] gH^&R WO 01/90338 A 1 ^r^M% 
MHfcfcflU] mffi&ffl WO 0 2/0 5 5 7 0 8 A 1 f Mf 

[#ffM5] mm&rs wo 02/40659 Ai-^mm^ 

1 ] rs> • • r> u ay • • vfr>r - (j 

ournal of American Chemical Soc i e ty) J > 
1 9 4 9^, i7 1t, 3 5 37I?M3 5 8H 
[fPj30ffi^] 

[ftWtim®: Linn mm 

[0 0 0 5] 
[0 0 0 6] 

(Arthrobacter) m^mir ^>mM^M eW^m^mm^M^L, 

|— 6) - « -D-^;V3 \£=7 J i/fr- (1—4) - a -D-?)VX tf ?S ( 
1 — 6) - a -U-yfr^yfy ; (1—4) - a M J J 9 sfr- ( 1 — 

[0 0 0 7] 

#»Wt±, -9->f*n I— 6) - a-D-^;vn tf^y (1—4) -«-d-^;v 
3i^9y->;v- (1 — 6) -h-d-^^;^!/- (1 — 4) - a -D-yjuxV 

9^v;v- (1—} WfjS?:ttSil4Stt||S, 

ffiiE# 2004-3090842 
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ffl & £ Jitti- & C t iZX o T ±i5l£S & JSIfti" 4 t -e * 4 o 
[0 0 0 8] 

[0 0 0 9] 

$Hitv> ^ > ->;vv;v f - 7 }: (i, 4 fr^-WAsx - 1 , 4^;vn 

n |-*6) -d-D-^nt'^y*- (1 — 4) - « - D - fc?9 J s s)V- (1 

— 6) - a tf^y *S)l<- (1 — 4) - a -D-^;l/3 If^y v;V- ( 1 — I 

i»# e> ft t * aj u ^ tt**«p © mmms. * »k ^ a* js* t -r & eg 

[0 0 10] 

l, 4^;vA>i:ftfflU vj^-^^tt-i, 4 ^* vo^a5c5Kift^>i/3-x 
ro6ttto-i, 6 &M--f2> z\ tizx*) 6 — a — vji/ b a — l , 4 ^ ;v * > £ L 
, #cv>-e, ctL*St^bRiScj: »9 *M ^ n j-*6) - « - D - M y J v;v- (1 

— 4) -«-D-^;V3k'7yy;v- (1 — 6) - « -D- ^3 if 9 / i/iu— (1 — 4 
) - « -D-^;V3 tf^y (l— I ofcjtfc^fcSIMfcv/u b ->;w;v b-*££ 

[0011] 

#Sll»oS[MKv/i/ b b -*&j£»3fc©»*J&te{± % ^<0ii trifle £ C 

fc**t?S*o TOte»»&»j£2w/v 2 mMM*^'>f Afc-g-tr 5 0 m 

MftBSMSMtfift (pH6. 0) fc?&#$**3tifcfcU f<?)SIt0. 5mlCfXft0. 
5m 1 *JJ0x.T. 4 0^3 O^FIitSlcJU 1 03*1^ *& 1 0 0 *C "Cim 

9 s?-J£*ffi&m\ ^9A^l9 4 0 0 OJjMit ^;Vrrr5 1 ^9^^^ 2 

1 JtM£ti, ±IBO*#T-e 1 ft-mtz 1 ^ b ~>;l/v;v b 

[0 0 12] 

(i) 

SDS-^Mifei:i3V>t, 72, 0 0 0±20, 0 0 0 ^ b >o 

(2) 

T>y*74 >^*£M&n%,ifcWi&i,zss\,*x, pi 3. 6±0. 5 0 

(3) mmmm 

pH6. 0. 3 0 5 0 ICttS 5 5 iCo 

(4) mm? H 

4 0t, 3 0^WRJ6o*#T^ pH5. 5 5o 

(5) zaffi^5£tt 

p H 6 . 0 > 6 0 53-W4fcif 0&#T"t\ 3 0 "C S T~£5t 0 

tli|E# 2004-3090842 
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(6) pH^tt 

4tU 2 4 l^ra^O^#T-e, pH5. 0J5I9. 0t?^5lo 
[0 0 13] 

[0 0 14] 

a-l, 4 U l^tvji/ > y;v-7;i/ h - ^ tiit^. iv^iiffitt^^ 

[0 0 15] 
[0 0 16] 

M6^ s $?iiKfBv>ib*L&o JS1T\ Stv^b->JV7fl/h-74l5iii414rtt&f 

^WJK-fe>^-^ 1 9 8 5^) KifcCTfrofco 
[0 0 17] 

<a : mm^m> 

( 1 ) fctf-*3eJ&*, 2 7 *C 

ii1i?0. 4X1. 0 7bM0. 8X3. 0 // mOM~tIo »? e 

(2) EYG»^i, 2 7X: 

[0 0 18] 

<B : i£#14®> 

( i ) totYm&pw&m* 2 7 *c 



: 


WW* ^l?li3Bn-ClM2mmo 


mm : 




ft& : 






: «* 






&m • 




(2) 





(3) mft-v9?->mmi%^ 21X, 
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[0 0 19] 



<C 
1 
2 
3 
5 
6 
7 
8 
9 

1 0 
1 1 
1 2 
1 3 
1 4 
1 5 
1 6 
1 7 
0 10 



1 5M3 7t 



VPisifc: Hut 

£W<^$£IS : pH5. 5M10. o> & 

DNAOGC^f : 7 0 % 

DNA-DNA^^ny- : 7;V*n/f^?- • 7nt**jV5X (ATCC 8 
k«M^ 6 9. 3%<7)DNA-DNA^ny-^f 0 



[0 0 2 0] 

/t^T-'J toy- (Bergey' s Manual of Systematic B 
acteriology) , |2t (1 9 8 6^) ttfKLT, ^m^O^IWISr^M 
Lfco TMn/^^- • ^ntf*;vu (Arthrobacte 

r globiformis) fcJR-*-*|K&lBf-e*« £ £ #WJ L£ 0 £ tih O&M £ >9 

J&l 5^8^ 6 Btt^B*S&«lfto< tfTfnfclTB l#«Jl *ffefH 6 Efa£0$dJtfT Sfc 

mAmm&ffim&mim mwitm&st* k*k u sit*^- ferm bp- 

8 4 4 8 t L"C£i£$*lfco 
[0 0 2 1 ] 

[0 0 2 2] 

f&OjfeMt LTfi. fllxJ*. 7;^n/^^- • ^ n fcf * ;V 5 * M6 (FERM BP 
- 8 4 4 8) Sr-^-tfT^n/^ ? -JiO^^^lf <b*U £ftfctf>B'*tf»&*S&Slitf> 
DN A fc^trdtfc^DN A "t**>*>^ Ifr^^fR^Vrtr^KJftiAM 

& fw^is *at*i§ -r tut b & o dna hnz> 0 <r> d n a * a^w 

4Sm)£DNA*lV>TPC R^1-^) - & ^PRI KHJirC £ S „ 
[0 0 2 3] 



ffitE#2 004-3090842 
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mm*' & ^ z saw* 3 xm s ti * m^ss^ijx »± * ti k*b m ft * ^*ia^j if <b *l & 
o bee)* is »t « @h^ij#^- 3 xm $ m^iB^ij iwffi iwi & 4 antsyy 8££#d n 

IfbtL, |fi^!l#-t 3T'^$tt-5,^@B^iJH*j-L. 6 0 96JSU:. g£L<ii, 7 0% 

JSJLt, S ?) KSi L < tt, 8 0%£1±, J:D$&l:aiL<l^ 9 0 %JftJi«>ffiWtt«r* 

fcfcO&^a&s 2jE*WODNAtw'g 1 'g'$tL4o 
[0 0 2 4] 

, DNAWe*^ f^liiDNAtita 0 Jfctfcft#£fcWiRi-;& t tapx 

££o JUrd**'** LTli, p BR 3 2 2, pUCl8, Bluescript 

II S K ( + ) , pUBHO, p TZ 4, p C 1 9 4, pHV 1 4, TRp7, Y 
Ep7, pBS7^^y77§ Vs<??-*? A gt • AC, A g t • A B, 1 1 , <f> 
1,^10 5 ft ¥<D7 9 ? -tfmfbtl&o ^%m<DDN A^«f-e 

HH$^^. pBR322,pUC18,Bluescript II S K ( + ) 

, A g t • A CaiT A g t • A B**jflt* Ox ttfl-eM^titli, pUB 

110, pTZ4, pC19 4, pll, ^lM^lOS^l^^o pHV14, 
TRp7, YEp7XirpBS7li, ifitx.DNA«rrt£l±01§±fittS$*S^ 

£ *)t>VI im<DMmmm, ffrSfflfcii, S a u 3AI,Eco RI, Hind 

111, Bam HI, Sal I,Xba I, Sac I,Pst 14 ifHfcffii- 
*U£, DNA»f>T-fc^^^-WfM-fc*itiei-SO**#a-C**o ^IClStt, M#fcT 

[0 0 2 5] 

iOi ? £LT#ib*L£ji.&x.DNA{±, *J}§W, ttM, HcKf, 
[0 0 2 6] 

, &maiP$Lii\zmmx*z>wx*3b*L\z& <, tfiixjf, fitM^w^:^ b^ja- 
7°- v*-, a-e^v, ^^h^, mm*-**, ^ ^ ^ ^ ^ ^ o tutt^tti ^iti 
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[0 0 2 7] 

4&*l±> rSKl 5 75M3 7 *C"C p H 5 . SJbm 1 0 <7)$£B^ #f£ L < teSJg 2 0 

mitMmw&w&mmLn&nm-v&ix&z <, «f* l< « 1 ob#itomi 5 o^rat?* 

[0 0 2 8] 

$f4fti 5 7)Un;^^- • ^ne*)P?^ M6 (FERM BP- 8 4 4 8) 

[0 0 2 9] 
[0 0 3 0] 

fcfifcScSttf LTiftliL^^ n a p^^tf^ TDEAE- b 3/n'-;V (Toy 
opearl) 650 SJ «^fflv^cH>f i 7A^nvb^57^-, Mv>T 

, f7x-;v- b 3/^-;V (Phenyl-Toyopearl) 650 MJ #J3g%fflV> 

K*^i"Jfi|«03(Efc LTfJit^tiSo 

[0 0 3 1] 
[0 0 3 2] 

W3a±<0«-1, 4^^*>Kf^fflL, ^>f*n 1—6) - « - D-^;V3 97 

v;v— (1 — 4) — a - D-^;v3t:'7/' v^;v— (1 — 6) - a -d-^;v^ tf 7 ^ ~>;v 
- (1 — 4) - a -D-^;v3t°7y ->;v- (1— | ^it^^-r^m^^ b ->;w;v 

^ n t? a - v ;i/ b V /HE^atS-r ^uHaot, *«5Gte5fc3B ^ ;v a - * © 6 tfc « 
-v^ !> y^i«^Lfc6 - « - f a - l , 4 if^ii >*4^U 

ttilE# 2004-3090842 
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8/ 



iMtitfclcioT, iM^n |—6) - ff -D-^nif7;^- (1—4) - 
a -D-^vn fcf 9 7 i/)V- (1-^6) - a -D-^n M*7 J v;v- (1—4) - a - 

D-^vn t?7; (lH ©fci&fcfr^ailMK-eA'hS/*-*'*' h-^^^-t^t 

(1) 5H=-fi 

SDS-r^m^ib^tC^v^T, 72, 000±20, OOO^V^o 

(2) 

T>7*?4 y&G&M&M^fo.Wl&K&^X, pi 3. 6±0. 5o 

(3) 

pH6. o, 3 o $Haa&o&#T-e> 5 0 t:75S 5 5 t:o 

( 4 ) MiS p H 

4 01C, 3 0^a£^TT, pH5. 5 5 Q 

(5) um^fcte. 

pH6. 0, 6 0^WMTt\ 3 0tK^fc 

(6) pHSSfett 

4°C, 2 4 J*WfiM*OA#T-C. pH5. 0 75^9. 0X-£fc o 

(7) N *3» T 5 7 

[0 0 3 3] 

-1, 4^V*>tU!i, T?o-^, 7?n^f>, ^yn-m^, 

• 'J V"f f 7 K • x^f-f A (Handbook of Amylases and R 
elated Enzymes) ( 1 9 8 8 #) > • 7*V^tt (UOiO KSBIRS 

*ITV>5, a -T 5 (EC 3. 2. 1. 1) , 7;Vff f7^-^4i7?7- 

-tf (EC 3. 2. 1. 6 0) ^ ■7;H^^^t-^4t7<7-i:\ v^K^tt- 
^4i7?7-€ (EC 3. 2. 1. 9 8) ^^7?7-€*I^tlS, 75n- 

ff5ftHFHb*lMK-*-*RK (EC 3. 2. 1. 41) , -f 

V757-t* (EC 3. 2. 1. 6 8) 4 £ 4 fit* 

[0 0 3 4] 

^^tv;vh'>;w;vh-^^W^<4SC:t^t>, DE£f2 0^T> IJL< 
ttgjl 2J£TF> XftSt b< {±^J5J^TOSR^f»WSf®t?*«>o 4*3, *WSM#-C^ 
^ f *tv^ f ->;vv^ > - itv;H>y;w;vF-^W (%) = 

1 (4^ t^f > h - xof i) / CRJfcifc+^ttRoM:) I xio 

[0 0 3 5] 

fi#^6l5E£*L-f> «iclf, ftKMO. 1% (w/v) ojfc«fiM&ifcKo»ifc*tfv>fc 

v;i/f-^t4It^o IJSttfcli, *jfsftjgl% (w/v) Pil«t* 0 . 

ffi8E# 2004-3090842 
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9/ 



iaa^-fflv^o £j£.pHti, Slit, 5JiI9om UJl< tipH 5 7^S7COtEHH|l 
[0 0 3 6] 

^^T-3js:^0J<7)-St>t-r;v h->;i/v;v h d ktfX § £c7)^;|£v;v >->;i/-^;v 
k, ^;V3-AM^-JS^2^C/ia - l , 4 ^;v#>t££jjfc1-& 0 

£M#£LT, -9--f^n |— 6) — a — D — tf^ 7 — (1-^4) -a-D-Ffr 

(i-*6) - a -D-^ovn tf^y ->;v- d — 4) - « -D-^vnt? 

Z> o 

3) 1) RV2) X*MtzK£.t?z a - 1, 4^;V*>{±, l) frh2) (DKfc* 

[0 0 3 7] 

i^vjv b ~>;i/v;v > - xoLmmm t ^ v 7 ^ ? ~t?& ¥<nmMW% *) mm * mw&m l 

[0 0 3 8] 

^MSUBI-tUf J: <> #llx.i;f, ffittHi:i^M, HI> OHl^f t^WCiS 

f o 1 at tz it 2 ffim±o»^?*^i:^ffl * o 

[0 0 3 9] 

k*)frtf, nm^M^m.^ k LXii, >f^-v»7A^nvl-7*77'f-« 
*mmx$> 19 > #Ux. if. #HPB 58-23799 -^<2r^, #MBS 5 8 - 7 2 5 9 8 

miE# 2004-3090842 
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i-v: 10/ 



tp«nt**5pnc»jti-*ifc**-c§4o z<om, m&fett* #®i^^:> m&mmmis 

[0 0 4 0] 

o 

[0 0 4 1] 

-MTifcfcBMIftfci: !K If ») 0 . 1M2 0SI%«MT^ Z&JR9 5 
14 L < (± 1 0 75M9 0 < C<^^H"C> S#Loo»L, ftv;H>y;w;v> 

ttfi*»3t"t**fefc LTtt, Wx.»f, yn^ft#, «Ctt3&*fiU ^ftJO^ 
[0 0 4 2] 

* h 'J #ffi®Art*#if:£llJt3 7i;M5^§I^Lfc^ *n |-*6) - a -D-V)Va 

tf9/'>;V- (l-*3) - a tf^y (1^6) -ff-D-^3t'7 

y v;v- (i — 3) - a -D-^;v3f 7 7->;v- (H cDWit^^r-tS^pg^ 5> 

{fx #-SOv;v h f^x h y > t *> CM^SWf t 
% *U ij "C § a «> 

[0 0 4 3] 

3Efc> #*93©SIMfc"*'fl' h-;Ui75 9--£*a - ^nyy-b'tiot 

[0 0 4 4] 
[0 0 4 5] 

th|iE# 2004-3090842 
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: 11/ 



10 0 4 6] 

77->^^^Wfft^t> tfc, f^x f 'j MB, ?l 

[0 0 4 7] 
[0 0 4 8] 

^ & o 

[0 0 4 9] 

Fl/r»^ Aft, H#IK 3&5|t"tLft, ?cotfl>, So*9>, V-X. Jr-f-* 

V, *v-;v«7 N ->^j--co^. ?s-~7<r)^ F^s^m, ti&Witifflr* 

£l£, -frA/^v^ fcib*L> 33 £U JfcJEU UM, ^ A/Cv9> ^ . &a,^ fi> 

yf^ - if<£>#®#3£?s T'fX^U-A, »>t-^7 h^^m *^ 

wi!is^:p n R> ?lssp q p, ^nomis, fcM«> mmm, mm, 

%nm, mi. »> 3 ?a-;, ilw. ?l 

jga-t-, ipjsfisi, to^-^^ z^nm-kPn. hkh, x&m-k, kuv 

if^^fij \,z$mx i * o 

[0 0 5 0] 

ttz, mm, m&, *<r>m±&&* s> ^ ^(Dm^mmotztbomm; nmrKzmu 

&*\Bl±Z*£2>EtfyX$zm-f&Z.£t>X£2>o ^<Dlt&, mMB, y )v"f9 

g-momivm, ^^^x-Bt^, <btt n D p> b^p^^^co^m^w-h- 

tfifiE# 2004-3090842 
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12/ 



[0 0 5 1] 

n y- a , - j8 > 7^7 • • 77^^ a , v^o-7r - 

TfelfiitS^N nn--fiMS^, Yyy*7T-7Tlr 4 yf-uj *y I I ft if 

. 5Pi WJt * jv^e > * if© * ^ ttis, BCGy^f>> B^m&vt^-y, i±l 

'J**:79fcf>> L-773;ve^f, *nf;>f K, ;v rf ^ -r n - ;v , h n 

7xn-J^j:if(Dlf^r^tI, EPA> DHA, 75^F^ & h^i^K^fnBt 

#jc3t;^ ^^>x^^, ^nl/5x^, 7nxx^7, ^n^'^i^^^x. 

^O^^. Mi£3c : ?C:fc&<U ££T^ n n n «<7)i», ^-*M£3;*:te 

a^©titn n p> Mi4^p a p^is^p n p^ n«it-e Hai:45o 

[0 0 5 2] 

j&srk fig, mm. mm. mm. mx. &m. mt% z 

&to<Di3mipm±miitL& 0 ^<om.\t, auto. 1 n%&>±.* siKin ®*%m-t 
•grtr* l#> & cow a-e* & o 

[0 0 5 3] 
[0 0 5 4] 

w /v%. s£®«m% a§« a p£ r* 0, ;^yh>J x h **£8e5$;3rt±»ii) 0. 5w/v 

%> ftaajti (^p°r^ m&*-*xsi . b ^mmw^nmm) o. iw/v%. u 

>^Z17J U -7 A 0 . lw/v%. U >W.— i- Y V * U • 2 7jtfD% 0 . 0 6w/v%,|f 
-?y^isu& • 77XfP^0. 0 5w/v%, M*^v7A0. 3 w/ v RTffcfr h 
&&?&#J§:l&£x 5 0 0ml#=A77^3l2*i:i0 0mlfoAtL, jr- 
7"C12 11C, 2 0^Fi^BU <^iPL/co ^v>T% 7;vxn;^^ - • ^nH^U 
M6 (FERM BP-8448) £}g«U 2 7t N 230rp mt 1 2 OB#H0^ 
M^*t7^o ^*^^3t^^t (8, OOOrpm, 2 0^K) LT®#£Efc 

igm±m (mi. ID #<b*t£J£*±r»<?M L^ittLtiv^, c: 

*l£ 2 w / v % nl^ttiK^StF 2 raMM* A =t ^ 5 0 mMSHii^ 1 L 

Kr&UnU 2 4B#^, 4 0t;T?£:j&£-£*:^ 1 0 ot-ei O^FS, 

«fc o T &1& £ # it L 7t o 
[0 0 5 5] 

M (#fiJ£6 : 4 : 1) ii7"V'-fiLt^;v^ttl r^-^f^r;w6 0 

J (T^5 7V-K 10X2 0 cm) £fflv^ 2 011 f ^. 'J * T'^Si ^ n v h ^ 
7"7 -r- (J&T\ TLCtlSt) £?rv^ ^K^r^LfCo flfcBft-^ * >> -;WfcKT§£-fe 
^L/iMH^^tBL/ciiC^, ^n-^ (RgitLtl. 0 0) > vjvb- 
* (RgftLTO. 8 2) Ol3:;Hc, RgWO. 44<^)||fStJ f Rgf^0. 2 

ffiSE# 2004-3090842 
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^-y : 13/ 



[0 0 5 6] 

1^7AI!)25 om^JJDLT 5 CC, 1 6B*imafcS*fco RIS^ ftioot-ei 

gf^O. 4 4©*RO** , ttm$*i' % v^f-X, RgTOO. 

[0 0 5 7] 

m^r, ±.&<DEUB&.fc#mti- y y f^»u P H$- 1 2cisu 9 su-i 

*v^fiM»Ue r^-f t>SK- 1 BJ b \?4 t>WA3 0J Wt;^;i7 
-*>Xt5M»BS F I R A 4 1 1J &J3v>T]&-fe, BH&U «M®L*:?£, x/OKl/-* 

[0 0 5 8] 

9 7%&±^&T^jS&£-ejfcSiI k#*HLfc, HPLCti. TSho 

dex SUGAR KS-801] (BBSfi]«X«cS:^ttK«) fcfli^ 

v>T. 3ti7AfiS6 0t, 'MO. 5ml/^»1iv\ ^mti/P^JB^ftt-R I ~ 8 

o 1 2 (mv-i*s;£rtfc«3i) ^fflv^r^fo/co 

[0 0 5 9] 

[0 0 6 0] 
[0 0 6 1] 

<Hlft2 - l : Jt*fl-tff> 
2&m^&^*fcftfc**^£ttStfc^v»-c\ gf5-fit TLCQ Advant 

agej (t-txl/^fn>tii) *fflv»TRiMUti%, Ri»6 7 lOtb 
[0 0 6 2] 

2 - 2 : m«^*f> 

ft^l)i b1Pfc>-frotz 0 
[0 0 6 3] 

[0 0 6 4] 
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^- v> : 14/ 







2,3,4- hu^^;Wk#i 


1.03 


2,3,6-bu^^;Wb;^) 


1.00 



[0 0 6 5] 

1 CDife^frbWbfrKX 7 2, 3, 4- VU.**-/HbWfc 2, 3, 6-> 1 J^f 

MfcW**« t?fiT^ Si^t, ©^a^tefcft ^D-^;V3-^455- 

^-O?^, 25Wi Hftt 6ftt^3-> K8^U*l), £ tz, m<D2fr=?&ltiLt 4 

[0 0 6 6] 

<mk2 - 4 : ««&#i»$Hr> 

$|fcl <D^i*t?#<btL^^5l7Cl4IIICt'OV>T, tft«o-c, (NMR)_ 
«-*f* J frofeo 1 H-NMRX^^ b;v£i!2 fc, 1 3 C -NMR*^* b 3 Ktf 

L fc» 2 - 1 W 2 - 2 h ^*7Gtt«K t± 4 ^f-© ^ * 3 - * * £ 4 ttt 

# l *»b«> & & v> £ fc * , ^axtt»s tt*t^*»ai * # t t a *r<& Earc * 

Z>Z.£iP^m\^tZo ttz, 1 H-NMRX^ b TWc *$ »t * ft 4 . 9 3ppmCVW 
3Stt/*?l5. 2 6 p pmOy^tWiD-^3-^*©lt^a > Vtfl^^ -£<0 
X\£>-X\£ym&fe®L*#.*>1z£Z?>^ ffi3. 3 0 9Hz (*& 4 . 93ppm<0->^t 
;V) &TO3. 6 7 7 Hz (ft 5. 2 6ppmOW) tJbofcikH, 1, 4 *~ 

[0 0 6 7] 

ELt*>»*:fr&* *f&9JO#«xtt*i5tt»±, HI 4 ic^i-mtt^^ b i/fr^A> b BP 
i, N f/f^n h6) - a -D-^;V3tf9^ (1 — 4) -«-D-W^5^ 

(1 — 6) -a-D-^alf?-'^- (1—4) - a -D-^3tf7^ ~>;V 



[0 0 6 8] 

<^B.3 : Wik-?* b b -x3u&035to£E> 

11^1 KlBttOifcfld&fllfc* 5 0 0ml$=^79^32*i:i00mlf^il, * 
- b* 2 It, 2 0^IU #£PLT, T^n/t^-^nW? 

X M6 (FERM BP-8448) *»«U 2 7 °C> 2 3 0 r pmf4 8^©t 

[0 0 6 9] 

#fi:3 0 L <Dy r - * > 9 - Km^mtmZffi.m<Dmfoi%%l*%) 2 0 LA*iT\ Jn^M 
, <%*PLTzaK2 7X:h Lfc*£, ®^*»2 0 0ml ?S£2 7t> p H 5 

57!>M8. OCft^o, 9 6WMMIt/;o « 

MiffiU at'MMi (8, OOOrpm, 2 O^IRI) ltl#«:li> »f i!) 
1 8 L £#fco *MMfcRW&*±tfr£^v* , c.. SH*-^ b ~>;w;v h -^fetf5BS*fiHfe* 

S3H&te*ft0. 0 2 6¥ffi/m Tfrxu/*? 9- • tfu fcf*;v* 

M6 i:ioT4I$ii^ 3|s:|§0J o HM*^ ;v b V ;w ;v b - * £ J&I£* 12 

[0 0 7 0] 

<*ife4 : MM?** b b-*£j&INS 

3 x-ntzi%m±m(v 2 l d&t&teft 240 mo *«J£ 6 0 % 

miiE# 2004-3090842 



mm 2 0 0 4- 1 7 4 8 8 0 V *. 15/ 

tlf»^M5-i (11, OOOrpm, 3 0#W) KTiPRU i^lOmMV 

v (pH7. 5) izmm&. ra«w«tc*tL-c»*ru wii lt^ 

2 4 0ml *%tz 0 ffl&MWL'WWfc'** V ~>;w;V h -^^^**S14t4*& 0 . 83|. 
t/mlt$,o/; (tMUl 2 0 0 ft) o iffitf *«V-^ttI TDEAE 
- h 3/-?-;V (Toyopearl) 650SJ $*H/*fflv»rt:BM' * h ^ 

<77J- (WilOOml) bzj&vtzo 

1 OmM>n-»il*t (pH 7. 5) -eWrfcL/i fDEAE- h 3'*-*' (T o 
yopearl) 6 5 0 S J \zMM U A&iftJK 0 h 0 . 4M^)'J-7^7y 
Y-cm&Z^tfrt JC&itm&jO. 2 2M#iStiffil/:o iOSttW^fcHHK 
U MSlM^^J;^:«$»U4t, 2 4WMLfcf, M^ftt^ 

-fa&^&M r7x-;v- > 3;n'-;V (Phenyl -Toyopea 
rl) 6 5 0MJ r)V*m^tzMfr?w b^57^ - WUOml) H^L^ 
o h v;w;v h -^^0^mtttis 1 M^tr-^tf 2 0 mMH^ritW 

t (pH6. 0) -esfffiitLtz \7 x.—)V- Y 3^-;V (Phenyl -To y o p e a 
r 1 ) 6 5 0MJ y;vH^*L. m&Mfe 1 Mfrb 0 M<D V ^T^r/iV b "Cv#ffi ^ , 

£^2 Kt^-^o 
[0 0 7 1 ] 

m2] 





(#&) 


(ffi/mgia) 


|R* (%) 




240 


0.13 


100 




200 


0.66 


83 




140 


7.3 


58 




96 


10 


40 



[0 0 7 2] 

Sfi^> FH^-— "Cab «K m%.v>~&^W:£hi?&^tzo 
[0 0 7 3] 

[0 0 7 4] 

H®N O^fc-CWfcHNRSMK'^*' h ->;w;v b -^^jR»#aiia* S D S - jKV T * V 

tzhz.h, *$kW<oWfcr* ^ Y ~>;v^r;v h -x&jftVXO^Sli 72, 000±20, 

0 0 0 > 
[0 0 7 5] 

< MJUfc 5 — 21 ^HL'tS > 

*t4 0*St#i:S»v;i/ h h -*£j&ili?tlinn£ 2. 2w/v%7> 

tip I 3. 6±0. 5X~&Z>ZttfmWVtz 0 
[0 0 7 6] 

ffiSE# 2004-3090842 



#H 2 0 0 4 - 1 7 4 8 8 0 16/ 



<&Xk 5 - 3 : B%ELl&<om&M.&.RV&& p H > 

WJfeLfco £ ft £ oft** HI 5 (MAiftft) > BI6 (SJSpH) i:*Lfco 

y;w;v h ©Mjfti&SEW:, pH6. 0. 3 0 fl-WRJSo^frT^ 5 

0»S5 5tT?*»), I«pHli, 4 0*C, 3 O^MRJiSoAfrTT? 5 . 57i>S6. 5 "P 
[0 0 7 7] 

BESfSBttaVpH^cJfettSrlPl^fco Sl&££tefi, (1 0 mMStlif > pH 

6. 0) ^M* ^ ■> f A^feTi l mM^ftT-e#SSt: 6 0 l> 7K<% 

10 0mM««*fl?4t, 2 4^ijfL^ pH^6. 0KIM8EU 5£#-f3i£« 
*£te*8H5fe"*-&£i:K.fc *>**>fco itL^^^m^H 7 (i&Jg£;et£) , IS 8 (pH$g 

M^JfeteW^ M*^^")Ai^Tt3 0°C^-C% M*^'>fAlmM#ftTT5 
10 0 7 8] 

[0 0 7 9] 
[^3] 



I 


(%) 




mttm®. (%) 




100 


N i C la 


90 


MgCla 


98 


C U C la 


1 


I A 1 C Is 


13 


Z nC la 


73 


1 CaCh 


99 


S r C la 


90 


I MnC U 


97 


B a C la 


90 


FeCh 


95 


HgC la 


2 


F e C 1 3 


32 


PbC la 


36 


1 C O C la 


95 


EDTA 


25 



[0 0 8 0] 

Cu 2 + Si;Hg 2 + 4 *VT*L<lfi$$*L, Al 3 + . Fe 3 + RVP b 2 + 4 * > 

Fl#£ft£ £ fc iJpJMU^o 
[0 0 8 1] 

<it5-6 : N«T? ;mw&\> 

ffiiE# 2004-3090842 
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^-v I 17/ 



75 yHIB^J^^TLTV^i t0)*®WLtz o 
[0 0 8 2] 

(D^m^ntzmmm.^ ^ v i>-^4Min D n *if^ r> > iomM 

hU^-mm^M (pH9. 0) WLT4tT'l 8 B# ifJ&f L £ |W|^«£2jn;L 
TieiS^ilmg/ml hLfco 1 m 1 t *K U > Y^-fT ^--t£ 

(^DftM^^tfcl^) 2 0 fx g£jjP;tT, 3 Or. 1 6B#F^^LT0#Me^JP7X 
Knfofrm%0*^ib%% (v/v) 1% (v/v) > 

C18J,i£S3. 9mmXft? 1 5 Omm, V *-?-Xnm CftAL, ffi&Q. 9 
ml/^, Mz^O^T, 0. 1% (v/v) V';^;V^-n^-8% (v/v) T-fe h 
-FV^W^O. 1% (v/v) h U 4 0% (v/v) T-feb-hU 

^itrnb^^-/^ K®fM-^«2 1 o nm<D®.itm*mfcir2>z biz x y)^mvtz 0 mm. 

mt&frbmi 2fl\ 1)18^ i2 0^ &36 53\ & 3 9fr&TO6 6 frK^ttt L£ 6 
[0 0 8 3] 

*l DNAi: ^K^#coPM> 

;V5* M6 (FERM B P - 8 4 4 8) &b * n-- g#^irtg*aSlx. 
DNA«, »**3- F1-&DNAOtt3fcEyiJ<0&5£. ^WSWOililro 

[0 0 8 4] 

IMM (jga a n£ PM>7'^^#4J , *&#ft^Ifc*|c5$;&ttaH&) 2. 0 

w/v%, B&fflttft (f§ B n q£ [7^fc5-*H % 7tH7-K7>KA;i/^^7^ 
^tttlRJIJ) 1. 0w/v%, V^ZA'J^AO. lw/v%, U h'JvA • 1 

2«0. 0 6 w/v%. Sfem^^*->* A • 77fd&0. 0 5 w/v%&t/7M^&&f& 

5 0 0ml 77^31: 100ml foAit, 1211D 

. 2 0«IU ^U, 7;Wn;^^-^n^;VU M6 (FERM B 
P- 8 4 4 8) fcgJttU 2 7°C, 2 3 0 r pmt2 4CT0teti^*Lf;o 
[0 0 8 5] 

I't^H (U * f> HI L ?r T E S i« t ( p H 8 . 0) fciKttS^ U 

V*^-2*£0. 0 5 % (w/v) iPx.> 3 7 0 Ct?3 0#HK h L£o &k»£ 

- 8 0 tJ-C 1 ttNftttfk TSSttWifc (pH9. 0) ttx.T6 0lCi:KL, TES 
M«&/7^y-;Wlf££;!JP;U ^4»^fcS$L&#fc5#WafcL<fiS:L;fc&. ifrMfr 

NAfcJMfcU SSCiRfft (pH7. 1) V * t/7--lf "fur 4 

•£fr**L-r*L7. 5 ^ g fc 1 2 5 ft giPx.. 3 7 TC"C 1 Hfl§#Lt^$^o KB®} 

i: ^ n a * ;u A / v 7 § ;v 7 ;v 3 - ^flf 5:llD x.TMfr D N A ^tttli L, ; — 

;v£t)Px., iIL/;^DNA*ttfM*f^L^o £ <9 <£ ? C Lt#/;iiM#: 
DNA*-» lmg/m 1 Kft&i^KS S CftMfft (p H 7. l) fc»fl*U - 8 0 

[0 0 8 6] 

<#g®£6 - 2 I »£DNA p BMB 1 i:ffgt#BMB 1 <Dfi§!i> 
#lifc6 - 1 T?l«tfc»«»ife#DNA»ft* 0. lmlt^ £ *U::flflll®#* B a m 
Hliftl 0 0#fili 3 7t;-^ll^lBRJS$*T»«'fe#DNA*lin*^»Lfc^ 

T55rn-^*$C*tt*^J: «9#&3. 0 0 075M6, 0 0 0i£^f)44DNA|ffr^ 

ffilE#2 004-3090842 
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SI IB 1 u e s c r i p t II S K ( + ) J ) &Ht£fc <£ «3 filll&PfStB a m HI 
DNAISrJt&5j« g tWO*? h (SiBflcSL ft fife FDNA7^y-y3>.^? 

"C, Ifwn^/tr^ h-fe;vfetc i 19 n>tTx> (ftq n q£ fEpicurian 

Coli XL 2 -B 1 u ej > * \ 7* v-> • *n-->^ • ->^fASI) 10 0// 
1 £#SC3£& L tlfi^ 9 4 7 9 U - *ffc« L fc 0 
[0 0 8 7] 

I0g/1 b'J^h'A 5g/lIS^X, 5g/lMt>'^^^ 100mg/l 
TVt'^T/th'J^Als 50mg/l 5 -/n^- 4-^aa-3-r/K'J V- /? 
-#7* h *s K*-&tr*^¥«*e» (P H 7 . 0) CIIL, 3 7 tT' 2 4 l^ffi^tt, 
JfrHb±-CJ&J&Sftfcfife3nr.-j[i5j4, 0 0 01B*7<f nvflU (ft n B n £ fHybond- 
N+J ^ Tvy^Ag) _tfcH5£Lfco ^«5-7©^IB?)RU, Efll* 

fcis»tftEfll#-3 , 7"C5RS*L4 7$ -/ BMERI * »t ft IM J: 0 1 3f ll-eor^tE 

5' -GACGTSGTSCCSAACCACACSGCSGACTAC-3 
' T**tLft«[*Ey!l*5t'tft*U^^V*^K ! Sr'fb^JKL, t&K^ [y- 3 2 
P] ATPRir^tfyx* Vtf K*t-^*iv>t|^ft#KlfetT, 7n-7li:L 
TW^DNA^ffco ifei:#fet'fn>|U:l:HSlU3n--on, 7n-71 t 

[0 0 8 8] 

Jfcv*-C% ia^^j3ltftK^I#-^8^$tLftT5y^@e^!l^i3ltftlll £ «9 1 0#B 
£-Ctf>7< SWXBffllZ&3%> 5' — GACTGGGTSGACATGGGSTTCGA 
CGGSATC-3' ■C^$*LftJfi*Ey!l*^ri-ft*U * V*^ Kfcft^JfcU ±. 

*1-ft^«3S&#£ TBMB1J fc^&Lfco 
[0 0 8 9] 

r«WBMB 1 HTftfcl£v> 10 0// g/m 1 7>^>V >7 h V 7AM 
#tf L-y^Xi&flli (pH7. 0) CilU 3 7TC-C2 4«Fl«lia<g«aJS*L.^:o 

fcU?., SlttiDNAIt 7Wn;^^ - ■ ^*nt?*;V^ M6 (FERM 
BP- 8 4 4 8) Km&-?&> EyU£fcfc*tftE^J#-^l 0-?^§ftft«S4 4 6 7»3fe 
^©ttSBEWtttSDNASr^^v^o Hi 9 KtfT «t 9 K, iO|jftx.DNAi:^v> 
"C, ^KDNAfi, mmMMBam H I X ftB»*ttOT«^att* tLTV*^. — * 
, £<0&*E^J*&«£3*Lft7 5>'HfcE?!)tt, *WE9!I#^-1 0^#ELfefc*«3T?*> 
*K i©75^ RE?!) t . list 5-6 *Lfc*S&g§ oSMfcv ;v h -> ;w ;v h 

wmx-$> ft „ ft e^ij#-^ 1 ww&m^ 4 t^m 9 $ n& r < j mmn t 

KMLtztZZ^ E^J^^^ttftE^J#-^l -C^3*tft7* smRffll*. E^l^^^ttft 
E^J#-^1 0 tC#|BL^75 smWfflte&W%>%4 17^4 5f @(?)7 5 yfS^Ji:^ 
K-gcLfco ttz, E^KfcttftE^WM, 5, 6, 7, 8 RVP 9 ttft 7 5 ^ 

mE^"J«. -etL-TtL. E?IHftfc*l**EBI*^l OT^Sftft^aifEBIfcflMELfcT^ y 
BfeE?»Jfc*5»tft*4 1 8 75S4 2 6#B, JM 0 5M4 1 7#B> f|3 2 375S3 3 2 
#B, #1 6 4 7bm 1 9 0#g, $2 4 175^2 6 5#BS.^3 3 3 75^3 6 2f@<D 

ttJlE# 2004-3090842 
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(i7;vxn;^ • ^n^JVU M6 (FERM BP-8 4 4 8) Kj3V*-C{i, 
@e^!J^^^tt^iB^J#^-3 K 7^1- ODNAK J: «9 - KS ttT £. Sttf LT 

bfc*K *<OT§ JSEfl$tK.i&lit 0 fcjj^ttaMERI = - KSft 

p BMB 1 J fc#£Lfc« 
[0 0 9 0] 

I0g/1 IMMWiWMPHb (Sp^ r^M ^f-^^# 4 J , t&^ftf£I**fci£3rttJR 
2TB). 2 0g/l#'J^b'A 2 0 g / 1 *f x+^RV 1 g / 1 'J >*-**t h 'J 
*A • 1 2^ta».a f *.^P,4*«tfl^«l ! Sr, 5 0 0ml 100ml fo 

A*u h^v-r-ei 2 It, 2 0WU ^*PLT> ifffin:pH7. OfcW 

gUfct, TVtfVU V*- b V A£l 0mg«r^BK^inLT^#^^^^iaL/Co 
£<7)&#3&i&K#li£6 - 2«T1IMWBMB 1 *«MIU 2 7*CT&4 8B# 

*ittTiajRUfco i#c-3v>Tit wtittfe%i$&K £ u*Bii&*&o£fflffi«to*pmLfc 

WW^fefi. ffttlOmM'J>f»ff* (pH7. 0) fc!R»L;fcfe. 

L 4 (WUH-6 0 0, flcsfc&ttJ- 

[0 0 9 1] 

[0 0 9 2] 
[*4l 











BMB 1 
(*3B9!> 


0.00 


0.05 


E. c o 1 i 


0.00 


0.00 



^©BMBlRtfE. col iteU ftl^nflill^BMB 1 RZ* 
*J3§0X L 2 - B 1 u e #c£lcijrr&. 



[0 0 9 3] 
[0 0 9 4] 

3§#fL. DEAE-h3^'-^ 6 5 0 S^;K 7x^^-1-3^-^ 6 5 OM^V^ 

mtiE# 2004-3090842 
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£^£14^72, 0 0 0 ±20, 0 o o b ^*°'J 7 ^ 'J ;V7 5 K^;H^ 
attftC 3 . 6±0. 5, i^;H->^-7;Vh-^4«fttOll 

Mm±%)5 0 7i>M5 5t), Mit p H ii & 5 . 575M6. 5. i&JK3c5£ttl4, 

£5e14i4&5. 0 71^9. 0OfEffl-C^cJg-C*ofc o tfLfcOSft^WttRW^ %K4£ 

BJ? OSft^v JVfy;W;Vh-7 £j&i£5?t tt , && x.DN A CiotftffC "C § , 

[0 0 9 5] 

o vjvhHJt-^, 7;vhrf5t-x, vjvf^ s /^t-X, 

(D^^mmz, m^mm 2 o mMmmmmm (p h 6 . o ) 1 mMM*^-> 

@»1 ^ 9 A S 9 * *t^*L 1 J|Lte1*ojjn ;U *®i&JK£ 2 w/v £ "9 fcSSSE 

U ^^4 0^ pH6. 0t?2 4B#W^ffl$-£*:o »*RJSKMft©RiBifc** 1 

[0 0 9 6] 
[$5] 











mn — 7 




/V- 7. 




h?;i/ h b U *-7 


+ 


■f V/1/-7. 






+ + + 


l — ;v 






+ + + 


h h u -r l — ;u 






+ + + 








+ + + 














1 h W\D— 7. 




75a- 7 


+ + + 


p— v^E:*— 7 






+ + + 1 


|-yn— 7 








KVt;H — 7 








HVTJVh hU^*— 7. 




|-T=^7 h^> 





[0 0 9 7] 

Lfc$t®<£> ? h-f h 9^--7. -7;vfAaftt-x, 

ffiSE# 2004-3090842 
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[0 0 9 8] 
[0 0 9 9] 

< 9-1 ^^I-f^t-^^^ > 

1 w/ v h r b 7 t-X7Xi$l^ f»K2 0mMM» (p 

;Hy;Vv;VH74«^, 1 ^7 A^/c «? 1 J^illx., 4 01C. pH6 

L/; 0 ^OffRlE-fwW*, HPLCi**JBv»TiH!S£L;fco HPLCii, 
f YMC Pack ODS-AQ3 0 3 J (^7^ -xA • •>-«!) *lv>_ 
, »«*K**fflV»t, *?Ai&£4 0 , C. 110. 5ral/^Wv\ «ffitt75 
^JStfritR I D - 1 0 A (fls35:*tt*#»^»f*«) *JBv*-C*rofc 0 -e<75^*£Jt6 

[0 10 0] 



tB|E# 2004-3090842 
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me] 




to 1 0 i] _ 

ttt8E# 2004-3090842 
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;v h (6 2 - o - v;v h ->;w;V b I^SItt) £ fc i> t>fr-? tz 0 £ h 

-fZ> tMfcZti, HKX^ vjvffh 7t-^*?>oitv;Hv;vv;v>-^4te 

b#i-^i-^> i tfph ^mm^)v y -*m^<vmw&*i&%-tz>wiz~£3b <? , m«x 

[0102] 

<#H£9-2 :«KX^>#^t> 

LC, tW2 0mMWIit (pH6. 0) t S«JK 1 mMSft* ;V ~> i> A £fln 

x.fc^ ^4 f y;w;v h -*£$;i£f!i&. ^KS^ti l ^ 

7A^7t!9 1 f tti, 40t, pH6. 0t4H^ffl$€/:t, lOOttlO^fl 
(i'^ttlSD 1 ^9 «9 5 #<»inLT 5 Ot, 1 6B#[M3a-r& 

f-*>£8MiJ3i r^t^ft>SK- 1 BJ fc:fr;v#VtSi7~:*->3d&#B& S" I R A 4 1 
1SJ £Ji^TJM-iu KttU ffiMd&L/tiL .xA<ai*i/-*--eafclBU ^WE^i: U 
fco itl*, [YMC-Pack ODS-A R 3 5 5 - 1 5 S 

-15 12AJ -xa . y^i) icifciiu ±ie©^;vht h7 

[0 10 3] 

<^9-3 : iix©f W> 

[0 10 4] 

<H!£9-3-i : W^^y^^^ Y-*(D£l$£MMl> 

mm.$- 2^>^&-e#/iMKxffi»n n p07K« (tosiw/v%) m.mm. 

2 0mMIM» (pH6. 0) 1 mMUt* A SrjtJDx.*:^ £R 4 

JjPx.. 4 Or, pH6. 0t2 4HF^ffl$^ 1 0 Ottl 0«#ttE£^fi 

[0 10 5] 

<^9-3-2 : SC*^#f> 

Ir^o K*^:i o l 3 <D-r Y v v MirMfr=f- J ^y^mm^mm^fi. mv. 

X©fW9 9 OtJb^^ t^JBJlU C<75Kfiic^"b> ifeiKXiiD-^vn-* 6 7> 
[0 10 6] 

<H^9-3-3 : :/;v9^-^~££^mti&> 

ffigE# 2004-3090842 
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^*- v> *. 24/ 



Hi* 9 - 2 0^&^#£$gKXM^n D n<^7fat?& Iw/V%) C7 P ;V7t- 

7*^7^-^* lig-tidJllX-x 4 0^ pH6. 0-C2 4B#K^ffl$*> loot 
•ei 0 7>IM&LTRj£&#itL^lL ttlEWTLCWHPLCW^fU 

[0 10 7] 

<^9 - 3-4 : ^ J-)Hk%-ffi> 

[0 10 8] 
[^7] 







2,3,4- MJ*3\>Wttt 


1.00 


2,3,6- HJ^WWttt 


4.04 


2, 3, 4, 6 — x h 5 * ^M\M 


0.85 



[0 10 9] 

£7 91 <b*fc J: 3 IC. 2, 3, 4- h V^f-MfcWfc 2, 3, 6 - h U ^ f- 

)v4mt2, 3, 4, 6-f F7^fMtW^i : 4 : i©Jk$t^^rt^?), ^® 
/i/ a 4^f-»ilffifc 4ttt^3J/ F^LTv^ ^;V3-*-tr& *K #0 

[0 110] 

£-Lfc6«re* iM 1 t't^ ti^ a - v;v h y;w;v > f > 7 1-^, (6 4 - a -t& 
[0111] 

m&fti : 

a-D-Glqp-(l-^4)-a-D-Glc J p-(1^6)-a-D-Glqp-(1^4)-a-D-Glcp-(l-*4)- 



a-D-Glq?-(l-»4)-D-Glcp 
[0 112] 

1) Elites LT^/i' a 3 J2Lh<*>« - 1 , 4 ffcflMBU * 

J*$a*<?> 6 \z3&M1r%> fr^ffl ©6 - « - v ;v h v ;v$s^ ^rliifeSi" S^H:J;^ 
*«7&*»»=6 - a v;v^*/|ri-*^;V3-^fi^E7&*2iiinb^:6 - « 

thlE# 2004-3090842 
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v fr&m-t ZZblzZ*) mkit U -^-f^n |— 6) -fl-D-^^ 1 ^^- (1 
-*4 ) - « -D-^;V3 t?7 J ->;v- (1 — 6) - a tf^y ->;v- (1 — 4 
) - a -D-7;V3 tf^y (Dm^^ir ^>M.^ ^ I s h 

[0 113] 

y;vFaW-^, t < n-*, iMM IT 

[0 114] 

£ *L & (flkjR-iftJK 1 . Ow/v %) fc, 2 0 mimmmWWL ( p H 6 

. 0) if « 1 mMM* ;vy A *3nx./:t, 4©Mt#f;Wtv;H- 
i/;w;H>-74«I„ n „*@il!)l ^A^fct? l|-ttx.> £tL*b£4 0t;, pH 

6. ot-4 8 B#wfMB ^-oRistft* i oott?i ofrmnf&Lxfcm*w±z 

[0 115] 
1518] 





1 — (%) 




0.6 




27.3 




24.4 




41.6 




36.6 


17 5. D — X 


41.8 




31.4 




32.6 




29.5 



[0 116] 

#7;vbF'Jt-^«1^0. 6 % ti&V><^^LT. SKt5 s T 5 n - ^<D^^m 4 2 
[0 117] 

(ft^msi. ow/v%) mmwife2 omummmwwi (p 

H6. 0) MSI mMM^^i/^A^jDx.^ *14^t'#fcfflW7 
;H^;vv;v f-74«in D n^l» 1 y?J*Mtz*) l-Mlra*.. £*L<b£4 0*0, 

&fE# 2004-3090842 
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P H6. o-crjss*, mmmnM&^>7v >^l, 1 oou-i o^-imira 

ifCEJStfiU ML, REBOWIBIORJSatiW^o $£V>T, RISK 2, 3, 4 

b#i§j, zti^ti<Df%fii'?v-y7v fr*>te$ii ootti o^rainfcL-cRj&fcflf 

jfcL, ML, RJE&lttWU R(B2l$Wk RJS3B#lffl, R&4 B#K<a**L^*uaRJ&i&& 
#?to ftfcftfcRJfcifcojaxttSfcV^- • *;W>#re, ^JBfSfcTV^nv^iffl 
5£L, *»5G«*0«#*Wfl-sp (%) TftL, »x*tLfco R& 

ifcfcHSU tl*Mf &~ a -^vn • ^«/37? HP L Cfet-m 

[0 118] 
[ft 9] 











(%) 


\ — xtkf&m (%) 


0 


0.3 


0 


1 


0.3 


4.7 


2 


0.4 


8.4 


3 


0.5 


11.2 


4 


0.5 


13.7 



[0 1191 
[0 12 01 

m (f«lw/v%) SrPSSlL, f 2 0 mMffiilf ?l (pH6. 0) 

4M9F^S3fftt) ^mM^Jl Vy^m^Otfi^O, 125, 250, 500, 1 2 5 0X*i 
2 5 0 0Md)nx., 4 Ot:, pH6. 0 TM 8 B#IH!flUB lOOttlOM 

A/37 5 5-lftftlLfc^ HP LC&T-#:|£v;vh~>;w;vb L, mtfc^ 
[0 12 1] 



ffiSE# 2004-3090842 
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[*1 0] 



I y y — . ^ i— 


•yrelA. ^ JV P 


o 


32 2 


125 


40.1 


250 


40.1 


500 


40.9 


1250 


41.0 


2500 


41.7 



[0 12 2] 

[0 l 2 31 

x.TpH6. OfcPSEU «-7?7-f (iBS* F^-v5-;i/60LJ , / m±W& 
) t:l©^7AS 0 . 2, 0. 4, 0. 6 N 1. 0. 1. 5X(i2. 0lfi%ftlx., -£ 

tt-rtL9 5tt i o#isiRiS$-£\ 1 2 o'cm- > * u-yt, &4 o°c^fe 

!^U, DE3. 17i;M20. 4 ©Rl 1 6iMM«#/: 0 itLibOiS 

j£I£fg$&D n n£E5£® 1 yy&mtt «9 1 JIMfciniU 4 0t, pH6. 0t?4 8«FWftffl$* 

W;V37 5 7-if^ « b RJS HPLC fttfftv ;v h v ;w ;v h - * £ 

10 12 4] 



(»*%/g-im> 


DE 


h-X£j« (%) 


0.2 


3.1 


32.6 


0.4 


4.8 


30.3 


0.6 


7.9 


26.2 


1.0 


12.6 


23. 1 


1.5 


17.4 


21.2 


2.0 


20.4 


20.9 



[0 12 5] 

sfel ;H •> ;v v ;v f - ^ c J: 5 

b h -*<Z5£j£3W&v>£ t^fliLfc, i£{fc»<?>D E 

[0 12 6] 

r^n-x (8^*i±#K&wtwaGiff«) . mmwmw. (pH6. o) , attract 

ttSiE# 2004-3090842 



mm 2004-174880 : 28/ 

#;vi/<7A&, tISgt LTs Jrtim, 1. 25w/v%, 2 0 mNL 1 mM^tr* 
mWi 1 6 L fc N #1^4 <«i£T?#fc«§&Wt^;V b ->;vv;v b -*&j£*3**|fq*B3& , S& 
1 y?J*M1z*) 1HM£JD*^ £*L*4 01C* pH6. 0 1? 9 0 BHttE RJfcifc 

t^vnr; ^cBMb^-b V «7 -MC T 7 ;v # 'J ^kHI" & ^ i: K J: *)M7G%£* 

frMLtz'ik, HKfe, J&i&. mm* *^itt> @»^Lt^8 0. 5 

g^m^^JVY^jv^rjvh-^M^ntZo HPLCStML^U?), 31^-7 ;v b v 

10 12 7] 

# h fitz mk~? ;Vh'>;w;H-^t* (@»fcU3 6g) * 1 4 4 gOTMcJn*. 
„ ft 9 OtCKLti^f ^ ->jV7;v ^ - ^^^C^Hfcli #2 5°CT-2B 

EE-eJSLKt, 2 1. 8g©^»#/:» HPLCS"CML/:i:u6, ft-7;v> 
[0 12 8] 

#<btLfe^v;V b ->;w;V >-^W^ H B B W*l^V*T, X^IUtff^«RAD- I I 

X OifcS&tt 'J 2T * «) *ffiv>T»*X»iaf>ril85fe&tfofcfcc:£> H 1 0 £^1" J: 3 K 
, £&@Sra (2 9) t 5. 6° > 9. 3° > 16, 5° Jk&2 7. 1° «f!: 

[0 12 9] 

SfcK, b~>;w;v Y -*<DffiMi&%-*f&'S.MWlfcLtzt Hilt 

•cs^o^ctffi^i-SSMW^B*?)^ $ i&£&2 8 0 ttftiStf* * 
*HWo5|3R^>H»^^^ , ^>-^^3jc*ifAt±^ UtEEK^v^r, »jk*i 0 0°Ctt?±^- 
[0 13 0] 

mm 2 svx~<D7k\zM^&^vt^fry^fr-?^y--x<Dmmm*m'<2>tziib, m&tt 

i^f7^ii##t7Xl OmlUti, -g-tttH^l 4 0^fe-C#(btLSm^^b->;v-7 

fo<ofrft*ffcmmM&^m^&ttm&*'&x>iztz.t>^ u.m.2 sx^xo^KM-r^mft^ 

[0 13 1] 

<H^i6 : b y-x<D-&tit&> 

mwi l 4 ©#ffi-e»fe*t*SWKv/u b b IB * >7kK-» 

% (7frIR^-A-tt) 0. 5 5 U ^RHfctfeo '<*9-5£ 

^Wiltflfcfcfrofcfci^ ^v;vbv-;V7^b-^0"H-i*jgJ±TO(7)^2 

[0 13 2] 

<iti 7 : b ->;w;v y-xom&fc^ 

w/v%<75^v;vb>';i/^;vb-^7jc« : Srll^L. WS8m 1 * 2f 9 * SlSUfctf 
K^«3> m&Ltzfe, 1 2 0tJ-C3 0 7!»M9 0#Win8fcL;fco tWfr^ ^tititoife 

ttiiE# 2004-3090842 
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„ 4 8 0 nmK*5tt& 1 c m-b;vC<^^^S t L£ Q if&*&^ 1 2 C^Lfco 
[0 13 3] 
[*1 2] 





m&m 


MS 


(#) 


(A480nm) 


(%) 


0 


0 


100 


30 


0 


100 


60 


0 


100 


90 


0 


100 



[0 13 4] 

KM L T^^tS t? & & £ h ^¥0 ^! Lfco 
[0 13 5] 

OmM) t:ii!L, tf7^hy;w;vh-x4-ilK4w/v%, p H £ 2 7Sm 9 ICp^ 
t8m 1 fctf^immW^ 1 ^ ^L^^, 1 0 OTCT-2 4 H#P^#nf& L£o 

[0 13 6] 

imi 3] 



PH 


mmm 


(A480nm) 


mm 

(%) 


2.0 




0 


93 


3.0 




0 


100 


4.0 


mm 


0 


100 


5.0 




0 


100 


6.0 


t r i s -mm. 


0 


100 


7.0 


T r i s -Wfc 


0 


100 


8.0 


Tris -Wfc 


0 


100 


9.0 




0 


100 



[0 13 7] 

^1 3<D$£%:frbWbfr%: £ ? fc„ MVi^^ h ~>;V-7;v b -J*7M#$Ui 1 0 OVcD^U 
X* 2 4 9$mtof&LX , p H 2 75^9 (DfcWmxM&tett < , p H 2 C^V^Tf «v;V h 
v;vy;v h-^(±^^j®$K, M-f&T^i6ibtL7t^OO> p H 3 75M9 <D$mx 

[0 13 8] 

<Hi£ 19 : T 5 J ft ;V5tf-;vRJ&> 

OKIH^L/cO. 5 w/v%^V 2. 5 w/ v %»f7;V h ->;i/-r;l/ h -*7fc 

fctiiE# 2004-3090842 
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;VW4 8 0 nm\Zteft&®.itmt Ltz a ££Jg:£*l 4 I'/j^o 
[0 13 9] 
lil4] 





3§&M (A480nm) 


wwrnm (#) 




— X 




t;h — x 


(MM) 


0 


0.00 


0.00 


30 


0.00 


0.02 


60 


0.00 


0.08 


90 


0.00 


0.17 



[0 14 0] 
[0 14 1] 

H®t 1 4 o^ffi-ew <b *l& w$r? & y v y - x^-tM&iH*^ tuis^ u ^ ■/ v > 

( BACKUS*) t^BM U 5 w/ v % # V ^ "7 1* >£^tr 5 w/ v %fittfc 

o WtL«4ml & # 9 J* MO** « «3 > MLfci, 1 2 0 3 0 ftM 9 0 

[0 14 2] 
1*1 5] 



nvmrnm (#) 


#-6^ (A480nm) 


•?;n — x 


~?)V 1 — X 


0 


0.00 


0.00 


30 


0.00 


0.10 


60 


0.00 


0.30 


90 


0.00 


0.62 



[0 14 3] 
[0 14 4] 

ffl|E# 2004-3090842 



2004-174880 



^-v ! 31/ 



U 8M%**«L«:lH»lL7to 1 0 0 

„ ^*y-;n. 2 g, j.*y-/n. 7 gXHf? 

[0 14 5] 
[Htl 6] 



1 6 K^-fo 





(mg/g-^i^f^) 




x+X h U > 




4. 30 


3.23 




4.20 


8.67 




30.55 


38.14 



[0 14 6] 
[0 14 7] 

|4 3t, ^2 3 75M2 91 ( 1 9 9 0) KlB^I^E h <Djj&Ki£ 1 

[0 14 8] 
[Okl 7] 







(%) 






l — )V 






(MM) 


i^75 7- if 


0 


0 




0 


0 




0 


0 




0 


4 



[0 14 9] 
[0 15 0] 

H®U 4<7)^^#'btL^>3S^N';vh^;vv;vh-^^-7X^H H H l&* 5 S:fflv^T. 

;v • • — a- h U -> a > • -9-4 • 7>K- tf ^ < y n v- ( J o u r n a 1 
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) J x ^3 im, 5 2 9M5 4 41 (1 9 9 1^) KIBfcOft tt, 9 y 

*) m 7 u ^snE^is xzfi 2 mmm^nft-f zmk-* * > v;w^ b 

-^jSK{iWMF*3« 1 ?y 6 8 . 5mg, 1 2 Bt^mtfc"^ > *>^^ h 

iSttt»rt$*i^9Ai»>6 3. omgt^^ #t9 2 %i»»i$*if Castro 

[0 15 1] 

<$Ufe2 4 : iitt«tttt«> 
v^^^fflU, H^l 4 b i/;vv;v b - ^ «:gP^LTii 

t£gte¥Wfc*?f*o;fco *<z>lt*. 3M*v/i/ b~>;w;v h -^ttfi*1ft©J»«-e. ft-W 
[0152]. 

, ift-H-i*ft-H-i*fi-ojR^j, ^ \>#&Lm<onnffl* Jt*au mm, 11:11, a® 
urn. j»ft#Jtn a n *m& if k l x^m \mm -c § * „ 

[0 15 3] 

£1T\ b ->;w;v > -^s.y f -?-tL^^-tr«iK^M7t^v*^^»J 1 7^7 

3 T^-To 

[HM'Pfl 1 1 
[0 15 4] 

7;v;s.nn^ ^ - . kT*;V5 * M6 (FERM BP- 8 4 4 8) ^t3^ 

^j-tSCT. «i&*Lfco Mv*"C, $i3 0LO7T-^y^-C, M»«WWMMMl8 

^f-K (if n n a£ r^^f-a-bSMSJ > ^H«f*«S5*4fttJljft) 3. 6w/v%> 'J > 
|r*V)A0. 1 w/v%. U b U • 27jcJ^0. 0 6w/v%, Ifv/ 

*~>*A • 7>fcfi0. 05w/v%, »JV->>)A0. 3w/v%, Rtf^fc 
#Je**iS&2 0 LXix-C, Jnf&M, <%£PLTz&J^2 7ttL/:^ lll«lv/v% 
*«jffiUaK2 7lC. pH5. 5 7^M8. 0 tft^o, 9 6HHI»*&«Ufeo 

SF^ffl^tifllL, |&1 8L^tI«itU IC> -e-^^^UF)^ 

1 L«r@JR.Lfc 0 
[«$] 2 ] 
[0 15 5] 

JS»»i»»IL*»KI& 1 SI%»Ht L, itn:*»»JK 1 mMtKZ X i fcStft* 
jVi/VAZmiL, pH6. 0 i:«8L, 9 5 TCfcft 2 O^fWfft LTf^kSr^TV^ ^V>^ 
$j4 0TCKMU ZtLlzmmW 1 O^Sc'CWfcfUfc^A' b ->;w;v b 
traMe»3Rtft*«»a^'»l 0. 2 6ml (^ilft) ©i^C'i^ i^CiD 

x.. pH6. 0. zS£4 0*C"C 4 8^raR/E^-*7t 0 -?-ORf&&£ 9 5t?CjmffcL3 03- 

;v b b -*£^*>9 ? -f^mMmmtz «? JDUgjfc 9 0 %"C#/Co S^WS 

tz *) , Wfc.-*)^ b ->;v-7;v b 3 1 . 4 If%, v;V b 2 . 2 b b 7 J 

*-*l. 511%, RTf^rOmvmn* 6 5. 9 LT*J!K ©M7Gl4t?> S. 
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[Itttfl 3 ] 
[0 15 6] 

* 1«S%»?U U iWdSO. 1 d fc&lfc 

#;Vv? A&jjnx_, pH6. OtilU ZtiKa -75 9- -If U ***±gBi, ®p n p£ 8" 
^-v5-^6 0LJ t«ftll»/5Aii)0. 2gf%t:4S «fc d fcill*.> 9 5T:t 
1 OfrlBJRJSS*. &v>-e 1 2 0ti:2 0«-|BI*- h * M^ft 4 CCfcfeifcL 

"CD Eft 3 ?>ifrft?£?&£#. ^fiK^MM 1 <0^fe"C#^m^^ b v;w;i/ b -X&jjfc 
»***tr*»fc*iR»H5BWl ^ASS 0. 2 6ml (ft 1 HV75 5-b' 

(*icS:4ftt#jR^«<b^w^«it) *m&mzm lr^^m*) i o o o*ts:oi^i:4 

& «£ 3 Kflnx.. pH6. 0. rUE4 01CT*4 8 f$H£0&£-££o 9 5 TCfcJn 

^vJH">^v^>-^44 1. 1 %^tr»jR6 0K*%W">9 y y*#fc 0 #<btL/c-> 
r; 7*mWLtLX, mm.***> : $ZW®m 4 bCR- 1 3 1 0, Nal 

, * ;v #V ^£H±M it) *JBv>fc*9A5frH*fTfcofc 0 #J8i«rl*lS5 . 4cm^t 

7Al*!vSK6 OT^CiH^Loo, fcifcfcWItfcJtLT 5 v / v %jJDx.> £ tLfc 6 0 "C OS. 
tR£SV0. 13tlLT^IU fcfflifcOfci&jfcfcHPLC&T^-^-U 3jttfcv;v 

itv;v b y b - !) Will 5 4 %f MM^O 

Mfc *) > W^)^ y ->;w;v ]- 6 3 . 2®4%. h-* 7. 41f%, h 

p a n & ir^tt«!fe KWJ fcf IJJB T § £ o 

mmm 4 i 

[0 15 7] 

h ^ a n 1 t u ztuzmmo. mt%fcfta±^i: 

SfcBftfc^S/^AfcJniU pH6. OfcfM&U itUC « (®p a p^ f^tXlf 

^ — j , i-ir*mk&j:nife&&im) msf»^5iif)o. 2%k&&j:?k 

Jnx.. 8 5M9 01CT-2 Ofl-WEJSS*, 1 2 0tt:2 O^IBJ*- b * V-^L 

, MKft4 0rtC^LTDEft3 ©«tMtt#, itLH^Jfe«10*fe"e»fcSil«v 
;Vb->;V7;Vb-X^^«r^trift*i^*»@^%l ^7AS*I 0. 2 6ml (ft 1 

nv7^7-€ (^^wi^it^^ »&) *mxtw&k i7?&m*) 

1 0 0 Om&^M&KteZ £7 Ktiaz., pH6. 0, ftK4 0TC"C4 8B#WEJS$*fco 
-e^R)St*9 5tt:jtait3 O^ofc^ pH5. 0,fiS5 0ti:U tfiizy 

1 0 OftOH^l^SJ:^ ictnx., pH5. 0 , US. 5 0 1 6 3 li- 

fe o *<DfcB%L* 9 5t:irin^t3 O^M^oTt^. ?££JU »3§LT»e>*U&atifc*, 

Mft 9 5 ^p D pi±> m^Mtz 19 . h b -x 4 2 . 6 «*% 

, ^;V3-^5 3. 0K*%> X^-tOfflSOttRt 4 . 4 LTi3 «9 % M^-tf 

1*, »JROttJR % «iE13u ^»tt4r^fU. -H"i*^> M^M, p u pK^:^J> Mfc®5±.M 

[HM^J 5 ] 
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[0 15 8] 

i(7)i7;v3-;v*4. 2Ri%^tLtfe»), $SRfi«jfc»7£2i*3s3T% t5 7*;vjK 
, fl-|**K MBfcQfcJsl&k ,f n «3fcJi£ik *#.|»jL#k £je«U SefeRfriLak KJ&ffiU 

1^*01 6 ] 

[0 15 9] 

JftS^tT, Wi/: ^90 If %«v;v f y;w;v h - x ^tt L 
X\t*kWfc^frY*s)V^)VY-*fc^WL*mWfa^tzVW$%}A 0%-C#7c o 

7W&b h b&^»^ 2 5%OJR*T?#fco «9 9%m±OM*T|!6ffi<7)^ 

soya, p a p«&j§Jrik m^m^m, ^-feKit^ij, ra, sls&u *fr*ih&*tfc 

[l&fcfli 7 ] 

[0 16 0] 

* mmm rbw\i ) o. «-^u=i-> 

jV^retyF (3lt#tt*£*fcS;&ttJR5i5. i8ip n p£ f«G>W-bJ] ) 0. 0 £ 

j;0 f L-7x^fjv-L-7x^;v77->'^f^T;v (i§pq£ rr^^^^x-A 
J ) o. o l fcifrS-U TO^M^^^ttTM^ti-^^^^o 

£Jt#tft^!R&fc&<3c5£"e*&o tot, *p a n {is USSR©®* ay-* 

[»#0 8 ] 
[0 16 1] 

IS5 5 10 0 «*ffifcHlfc« 4 co^v*-e#7tmfc^^ b b 

< , fl/^ilH^MnnfO^- K^r-Y >7*<f -"Cab So 

[«#U 9 1 
[0 16 2] 

^A^7 3fi«l5*^?>*< *Sg«i:MIiL, itttrliTjcv^f- b-;v2RJ: 
SB, ^y'J h-;v2 R**B^ 6 o^rffiT&fcilMfcv* b y;w;v b 2 
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[Hifefli 10] 

[0 16 3] 

<Jn*MWL> 

JH?L 10 0 ttffiKXJfcffl 2 (0^"C#^^v;i/ h 5/;w;v b -^t'>7^4 

mmw i i i 

[0 16 4] 

<%wnik&> 

U =/J ) tTK 1 > 5 0 0 U 6 5tT3 0 ^Htl U 4 0t K<%», i 

[HJfeM 1 2 ] 

[0 16 5] 



u > 0 . 1 



2 -0 - a -7;V3y;V-L-7 

SB. ^;v9>0. 5 ®*SBi3 <fc 



ifcfc^.xvHfcO. 6 5 

mm 1 3 ] 



i 

[0 16 6] 

y ~A> 



a 



7^10 0 KS§B> b Wn a - *-S*.m& 6 0 H*SB, M 4 0 ®*£B. is J: tfJtfBL 1 
RS«B£3te#fcii£-U HIP2 8 0M*Jax.«L, C tUC^HLft^L 1 > 0 0 
OKftSB 3E^jActc*»*tr its 3->x^-f^^i:i{tLT^: 

stu ^p n pKo#**- y -at&& 0 
[H»j 1 4 ] 

[0 16 7] 

ife®) 5 <o^&?i&1tWfc* & y a y^J^ y 5 0 ®*Sp. £ i xf-ffrjy 4 

U i ti^^t: Atit 6 0 ^KI L±if "CM H M L fc 0 #p°ptt> M*) s □ 
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1 5 ] 
[0 16 8] 

<&A/> 
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[$ttff 1 6 ] 
[0 16 9] 

1 0 0 -f - * h m 2 JRfiS&, W 5 ®MS> 0 3 <D^^tr#^^ 
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M*>l*ll> 0 0 0 1 5KfiSB££tM!m# V 3 K^SP^^-l-i- D 

&A,T% ^ici^M^i-^o Ctt*7jc5 0 OMtt* tSl 0 OKil^ It* 'J ^ 

^s-t? 7 0 waita*, ^-e % #&k^v^ i^ac-c^ u x> 
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lld&fll 2 0 ] 
[0 17 3] 
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h ~>;W;V h -^^»5|E 1 0 MiU, t7*'JV0. 0 2 ®§g|$£7jt 1 8 

[«&$) 2 i ] 

[0 17 4] 

•gTMtfi 2 0 0 KS:U, v;vff h 7 * 2 0 0 MMU. »*IP*t 2 7 01 
SSB, J&J»?L 2 0 9 fi-fk± 4 Jfift* V * A 1 . 8 KSSP 

, «-7^^v7A4ff^ f7r/0. OlJUHl^ L-r^ainr^HH- > V >7A 
0. t^r/E7*f->0. 6«iH5i3 i0f-nf>SJ7 5 K0. 0 411 
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££LTI5S5. 2 5 mm, 1 ^ 6 8 0 m g (OmM^UM L?z 0 $fpli, > 5/^*^ 

[£*6« 2 3 ] 

[0 17 6] 

< ^M^fn WHS > 

Hi&W 6 (O^m^tiW^^ Y v^;v h - * 1 0 0 ®*SBi3 J: v ;v 

IC l 0w/v 2 o oKMfcinji'Cift^U 

t^IMfi^ifco if7;vhyjVYjvf-7,i:j;i)37i, 

[0 17 7] 

#5&9!£ ititf^ fi£3fe*fc]T*ofc-»M * n 1—6) - a -D-^;V3 t?9 y v;v- ( 
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4) -o-D-^ae?;^- (i—l <&#3t*^*#&sM**i«, -r&*>*>> at 

[0 17 8] 
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[1215] |R*tvA'>5/n/v/ub-^^dtS3R©S3SaKSrwi'H"C**o 
[H6] Wtk'vfr h v;w;v h -*£j&il^?>Mit p H ^T^-tm^h^o 

[HI 7] HMfc'^A' bVA-^ >-*&Jift**Offlj£#j£1£*;^i"BI"?*&o 
[EI 8] SIMfcv/i' h V/u^/i' h-*&Jfc**<0p H^£te*ZF*BI"e**o 
[H9] |j|£DNA, pBMBl^tlt^Jo H^K ^V>^"C75 L^«B^{i 
, T^n/^^-^D^;^^ M6 (FERM BP- 8 4 4 8) SOT 

[mil] jftiiiHfc'***' b ->^^^ > -^^^iaffl^^T^i-inT'^^o 

[0 17 9] 

f 1 ( + ) o r i : f 1 7T-V«i6jSt 
Amp : TVt'^V VWttitfST- 
C o 1 E 1 ori :3'J-»E1 
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SEQUENCE LISTING 
<110> Kabushiki Kaisha Hayashibara Seibutsu Kagaku Kenkyujo 

<120> Cyclic maltosylmaltose, cyclic maltosylmaltose-forming enzyme, their prepa 
ration and uses 

<130> 10102802 

<160> 10 

<210> 1 
<211> 5 
<212> PRT 

<213> Arthrobacter globiformis 
<400> 1 

Asp Pro Thr Thr Ser 
1 5 

<210> 2 
<211> 583 
<212> PRT 

<213> Arthrobacter globiformis 
<400> 2 

Asp Pro Thr Thr Ser Pro Gly Pro Leu Ala Glu Gly Asp Val He Tyr 

1 5 10 15 

Gin Val Leu Val Asp Arg Phe Glu Asp Gly Asp Pro Thr Asn Asn Asp 

20 25 30 

Gin Gly Asp Gly Glu Tyr Asp Pro Ser Asp Leu Gly Phe Tyr His Gly 

35 40 45 

Gly Asp Trp Ala Gly Leu Thr Asp Arg Leu Asp Tyr He Ala Asp Leu 

50 55 60 

Gly Val Thr Ala He Trp Leu Ser Pro Val Ser Glu Gin Gin Pro Leu 
65 70 75 80 

Ser Arg Asp Gly Leu Glu Ala Ser Tyr His Gly Tyr Phe Thr Arg Asp 

85 90 95 

Phe Ala Thr Pro Asn Glu His Phe Gly Asp Arg Ala Glu Leu Gin Glu 

100 105 110 

Leu He Asp Thr Ala His Asp Leu Gly Leu Lys Met He Leu Asp Val 

115 120 125 

Val Pro Asn His Thr Ala Asp Tyr Leu Ala Gly Thr Ser Thr Thr Tyr 

130 135 140 

Ser Pro Ser Thr Tyr Lys Pro Ala Ser Pro Leu Asp Asp Ala Ser Tyr 
145 150 155 160 

Phe His His Ala Gly Asp Cys Leu Phe Asn Gly Leu Glu Thr Gin Thr 

165 170 175 

Gin He Glu Asn Cys Asp Leu Gly Gly Leu Asp Asp Leu Asp Gin Ser 
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180 185 190 

Asn Pro Val Val Ser Ser His Leu Met Ser Thr Tyr Lys Asp Trp Val 

195 200 205 

Asp Met Gly Phe Asp Gly He Arg Val Asp Ala Ala Arg Ser Val Pro 

210 215 220 

Lys Pro Trp Leu Ala Asp Phe Glu Ala Glu Met Gly Val Pro Thr Phe 
225 230 235 240 

Gly Glu Val Phe Val Gly Asp Val Asp Tyr Val Ser Glu Tyr Gin Asp 

245 250 255 

Tyr Glu Trp Gly Val Leu Asp Phe Pro Tyr Phe Phe Thr Val Arg Glu 

260 265 270 

Ala Phe Ser Ala Asp Thr Asp Met Asn Lys Leu Gly Asp Leu Phe Asp 

275 280 285 

Gin Asp Ser Lys Tyr Ala Asn Pro Asn Arg Leu Glu Thr Phe Leu Asp 

290 295 300 

Asn His Asp Arg Ala Arg Phe Leu Thr Trp Ala Asp Asp Asn Tyr Gin 
305 310 315 320 

Arg Leu Arg Ser Gly Leu Thr Phe Leu Leu Thr Ser Arg Gly Val Pro 

325 330 335 

Val He Tyr Tyr Gly Thr Glu Gin Ala Asp Asp Gly Asn Gly Asn Pro 

340 345 350 

Tyr Glu Val Pro He Ala Asn Lys Asp Asn Arg Lys Asp Met Glu Ser 

355 360 365 

Phe Asp Gin Asn Ser Asn Leu Tyr Lys His He Gin Arg Leu Thr Ala 

370 375 380 

He Lys Ala Ala Tyr Pro Ala Leu Gin Val Gly Thr Gin Arg Glu Met 
385 390 395 400 

Trp Ser Asp Thr Ser Val Tyr Gly Phe Ser Arg Arg Val Asp Ser Thr 

405 410 415 

Gly Ala Glu Ala Met Thr Phe Ser Ser Asn Ser Trp Thr Thr Gin Thr 

420 425 430 

Arg Thr Val Pro Leu Arg Ala Glu Ser Ser He Thr Val Gly Thr Thr 

435 440 445 

Leu Thr Asn Leu Met Asn Thr Gly Asp Thr Val Thr Val Thr Ala Gly 

450 455 460 

Gly Val Thr Gly Lys Gin He Thr Val Ser Leu Gly Glu His Glu Ser 
465 470 475 480 

Lys Val Tyr Ala Pro Gly Thr Pro Val Ser Ala Tyr Ser Pro Glu Ala 

485 490 495 

Arg Asn Thr Thr Lys He Arg Val His Tyr Asn Val Gly Leu Gly His 

500 505 510 

Ser He Ala He Arg Gly Asp Glu Tyr Pro Phe Thr Trp Thr Ser Gly 

515 520 525 

Arg Gly Ala Arg Asn Val Ala Ser Asp Val Trp Glu Phe Glu Val Glu 

530 535 540 

Arg He Pro Asp Gly Glu Thr Phe Gin Phe Lys Pro Leu He Asp Asp 
545 550 555 560 

Val Thr Trp Ser Thr Gly Gly Asn Phe Thr Gly Thr Gly Gly Asp Val 

565 570 575 

He Asp He Tyr Pro Thr Phe 
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580 583 

* 

<210> 3 
<211> 1749 
<212> DNA 

<213> Arthrobacter globiformis 
<400> 3 

gaccccacca cgtcgcccgg cccgctggcc gagggcgacg tgatctacca ggtgctcgtc 60 

gaccggttcg aagacggcga ccccaccaac aacgaccagg gcgacggaga gtacgatccg 120 

tccgacctcg gtttctacca cggcggcgac tgggcgggcc tgacggaccg gctcgactac 180 

atcgccgatc tgggtgtgac ggcgatctgg ctctcgcccg tctccgagca gcagccgctc 240 

tcgcgcgacg ggctggaggc cagctaccac ggctacttca ctcgggactt cgcgacgccg 300 

aacgagcatt tcggcgaccg agccgagctg caggagctga tcgacacggc gcacgatctc 360 

ggactcaaga tgatcctcga cgtcgtgccg aaccacacgg ccgactacct cgcgggcaca 420 

tcgacgacct attcgccgag cacctacaag ccggcgagtc cgctcgatga cgcgtcgtac 480 

ttccatcacg ccggcgactg cctgttcaac gggctcgaga cgcagaccca gatcgagaac 540 

tgcgacctcg gcgggctcga cgacctcgat cagtcgaacc cggtcgtctc gtcgcacctg 600 

atgagcacgt acaaggactg ggtcgacatg ggcttcgacg gcatccgggt cgatgcggcg 660 

cgctcggtgc cgaagccgtg gctcgccgac ttcgaagccg agatgggcgt gccgaccttc 720 

ggcgaggtgt tcgtcggcga tgtcgactac gtctcggagt accaggacta cgagtggggc 780 

gtgctcgact tcccctactt cttcacggtg cgcgaggcgt tctcggccga taccgacatg 840 

aacaagctcg gcgacctctt cgaccaggac agcaagtacg cgaacccgaa ccggctggag 900 

acgttcctcg acaaccacga tcgggcgcgg ttcctcacct gggccgatga caactatcag 960 

cggctgcgct caggactgac gttcctccta acctcccggg gcgtgcccgt gatctactac 1020 

ggcaccgagc aggccgacga cggcaacggc aacccctacg aggtaccgat cgcgaacaag 1080 

gacaaccgca aggacatgga gagcttcgat cagaactcga acctctacaa gcacatccag 1140 

cggttgaccg cgatcaaggc cgcttacccg gctctgcagg tcggcacaca gcgcgagatg 1200 

tggtccgaca cctccgtcta cgggttctcg cgacgcgtcg acagcacggg tgccgaggcg 1260 

atgaccttct cgtcgaactc gtggacgacg cagacgcgca cggtgccgct gcgcgccgag 1320 

agctcgatca cggtcggtac gacgctgacg aacctcatga acacgggcga cacggtgacc 1380 

gtgaccgccg gcggtgtcac ggggaagcag atcaccgtct ccctcggcga gcacgagagc 1440 

aaggtctatg cgcccggcac cccggtatcg gcatacagcc ccgaagcgcg caacaccacg 1500 

aagatccgcg tgcactacaa cgtgggcctc gggcacagca tcgcgatccg cggcgacgag 1560 

tacccgttca cctggacctc cggccgaggc gcgcgcaacg tcgcgtccga cgtctgggag 1620 

ttcgaggtcg agcgcatccc cgacggtgag accttccagt tcaagcctct gatcgacgac 1680 

gtcacctggt cgaccggcgg caacttcacc gggacgggcg gcgacgtgat cgacatctac 1740 

cccaccttc 1749 

<210> 4 
<211> 9 
<212> PRT 

<213> Arthrobacter globiformis 
<400> 4 

His He Gin Arg Leu Thr Ala He Lys 



<210> 5 
<211> 13 
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<212> PRT 

<213> Arthrobacter globiformis 
<400> 5 

Asp Met Glu Ser Phe Asp Gin Asn Ser Asn Leu Tyr Lys 
1 5 10 

<210> 6 
<211> 10 
<212> PRT 

<213> Arthrobacter globiformis 
<400> 6 

Leu Gly Asp Leu Phe Asp Gin Asp Ser Lys 
1 5 10 

<210> 7 
<211> 27 
<212> PRT 

<213> Arthrobacter globiformis 
<400> 7 

Met He Leu Asp Val Val Pro Asn His Thr Ala Asp Tyr Leu Ala Gly 

15 10 15 

Thr Ser Thr Thr Tyr Ser Pro Ser Thr Tyr Lys 

20 25 

<210> 8 
<211> 20 
<212> PRT 

<213> Arthrobacter globiformis 
<400> 8 

Asp Trp Val Asp Met Gly Phe Asp Gly He Arg Val Asp Ala Ala Arg 

15 10 15 

Ser Val Pro Lys 

20 

<210> 9 
<211> 30 
<212> PRT 

<213> Arthrobacter globiformis 
<400> 9 

Tyr Ala Asn Pro Asn Arg Leu Glu Thr Phe Leu Asp Asn His Asp Arg 

15 10 15 

Ala Arg Phe Leu Thr Trp Ala Asp Asp Asn Tyr Gin Arg Leu 

20 25 30 



<210> 10 
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<211> 4467 
<212> DNA 

<213> Arthrobacter globiformis 
<400> 10 

ggatccctga gctggatggg catggctcac gcgctcgatc tcgagggggc ggcgaaggag 60 

ctggcgaccg cagccggcga ggcacctctc ctccgcccgg ccgacctcgt ctacctcggc 120 

gtcgatctcg cgcagacgac ggagggagaa cggtcgcagc gggaggcgct cgggctcgct 180 

gtcgtcgagc agaacgctct cgtcgccgat cctcggcgag ctgctcggac cgcacgagcc 240 

cacctcgccc caggaccgtt catcgtgcac ctggacgtcg atgtgctgga cttcctcgac 300 

gcaccccttg ccgagaacgt gaacggccga aacagcgggc cgaccgtcga gcagctgcgg 360 

gtcgcactcg ccgagcttct gcagcatccg gactgctggg cgatgtccat cggccaggtg 420 

gtccccgcgc acgcggcggc cgacccgacc tccatcccgc ggctcatcgg cgccctggcc 480 

gtgagctcca cgtagccgga cgtcgctcct ggagcggagc cgctccggca ggaacggcgt 540 

cgcaccccgt cgagcggggg cgtcgccctc ttcgacgggg tctgcggcgc ggctacccgc 600 

gcggcagcgt gagccgccac cgaccagatc tcatgcattt ggacgaactt cgccgtccaa 660 

ttctctccgc gcctcaagca ggtatacatc gctcgaacgc gtcttcactg gcctgacggt 720 

ccgcgatcac gtcgtgcagt gaagcatcct gccgcgaagg gtcttgatgc gcatgcagta 780 

cgggagtcga atcactttca cgggcacggc cggtgtcagt acttgacaaa acgcatttat 840 

acatgttgca tcgatccagt aaaccgtgca gctcgcggac cgatgcgcat ccgacaacga 900 

agtcaggaga gagtc atg aga acg aca gtt cgt acc get cgc gtc tec gcg 951 

Met Arg Thr Thr Val Arg Thr Ala Arg Val Ser Ala 
1 5 10 

cgt acg ggc etc gcg atg gga gca gcc gtc gcg ctg gcg gcc ggc gcg 999 
Arg Thr Gly Leu Ala Met Gly Ala Ala Val Ala Leu Ala Ala Gly Ala 

15 20 25 

etc acc tgg ggc acc ggc ccc gca ccc gcg agt gcc gac ccc acc acg 1047 
Leu Thr Trp Gly Thr Gly Pro Ala Pro Ala Ser Ala Asp Pro Thr Thr 
30 35 40 

teg ccc ggc ccg ctg gcc gag ggc gac gtg ate tac cag gtg etc gtc 1095 
Ser Pro Gly Pro Leu Ala Glu Gly Asp Val He Tyr Gin Val Leu Val 
45 50 55 60 

gac egg ttc gaa gac ggc gac ccc acc aac aac gac cag ggc gac gga 1143 
Asp Arg Phe Glu Asp Gly Asp Pro Thr Asn Asn Asp Gin Gly Asp Gly 

65 70 75 

gag tac gat ccg tec gac etc ggt ttc tac cac ggc ggc gac tgg gcg 1191 
Glu Tyr Asp Pro Ser Asp Leu Gly Phe Tyr His Gly Gly Asp Trp Ala 

80 85 90 

ggc ctg acg gac egg etc gac tac ate gcc gat ctg ggt gtg acg gcg 1239 
Gly Leu Thr Asp Arg Leu Asp Tyr He Ala Asp Leu Gly Val Thr Ala 

95 100 105 

ate tgg etc teg ccc gtc tec gag cag cag ccg etc teg cgc gac ggg 1287 
He Trp Leu Ser Pro Val Ser Glu Gin Gin Pro Leu Ser Arg Asp Gly 
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110 115 120 

ctg gag gcc age tac cac ggc tac ttc act egg gac ttc gcg acg ccg 1335 
Lfeu Glu Ala Ser Tyr His Gly Tyr Phe Thr Arg Asp Phe Ala Thr Pro 
125 130 135 140 

aac gag cat ttc ggc gac cga gcc gag ctg cag gag ctg ate gac acg 1383 
Asn Glu His Phe Gly Asp Arg Ala Glu Leu Gin Glu Leu He Asp Thr 

145 150 155 

gcg cac gat etc gga etc aag atg ate etc gac gtc gtg ccg aac cac • 1431 
Ala His Asp Leu Gly Leu Lys Met He Leu Asp Val Val Pro Asn His 

160 165 170 

acg gcc gac tac etc gcg ggc aca teg acg ace tat teg ccg age acc 1479 
Thr Ala Asp Tyr Leu Ala Gly Thr Ser Thr Thr Tyr Ser Pro Ser Thr 
175 180 185 

tac aag ccg gcg agt ccg etc gat gac gcg teg tac ttc cat cac gcc 1527 
Tyr Lys Pro Ala Ser Pro Leu Asp Asp Ala Ser Tyr Phe His His Ala 
190 195 200 

ggc gac tgc ctg ttc aac ggg etc gag acg cag acc cag ate gag aac 1575 
Gly Asp Cys Leu Phe Asn Gly Leu Glu Thr Gin Thr Gin He Glu Asn 
205 210 215 220 

tgc gac etc ggc ggg etc gac gac etc gat cag teg aac ccg gtc gtc 1623 
Cys Asp Leu Gly Gly Leu Asp Asp Leu Asp Gin Ser Asn Pro Val Val 

225 230 235 

teg teg cac ctg atg age acg tac aag gac tgg gtc gac atg ggc ttc 1671 
Ser Ser His Leu Met Ser Thr Tyr Lys Asp Trp Val Asp Met Gly Phe 

240 245 250 

gac ggc ate egg gtc gat gcg gcg cgc teg gtg ccg aag ccg tgg etc 1719 
Asp Gly He Arg Val Asp Ala Ala Arg Ser Val Pro Lys Pro Trp Leu 
255 260 265 

gcc gac ttc gaa gcc gag atg ggc gtg ccg acc ttc ggc gag gtg ttc 1767 
Ala Asp Phe Glu Ala Glu Met Gly Val Pro Thr Phe Gly Glu Val Phe 
270 275 280 

gtc ggc gat gtc gac tac gtc teg gag tac cag gac tac gag tgg ggc 1815 
Val Gly Asp Val Asp Tyr Val Ser Glu Tyr Gin Asp Tyr Glu Trp Gly 
285 290 295 300 

gtg etc gac ttc ccc tac ttc ttc acg gtg cgc gag gcg ttc teg gcc 1863 
Val Leu Asp Phe Pro Tyr Phe Phe Thr Val Arg Glu Ala Phe Ser Ala 

305 310 315 

* 
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gat acc gac atg aac aag etc ggc gac etc ttc gac cag gac age aag 1911 
Asp Thr Asp Met Asn Lys Leu Gly Asp Leu Phe Asp Gin Asp Ser Lys 

320 325 330 

tac gcg aac ccg aac egg ctg gag acg ttc etc gac aac cac gat egg 1959 
Tyr Ala Asn Pro Asn Arg Leu Glu Thr Phe Leu Asp Asn His Asp Arg 
335 340 345 

gcg egg ttc etc acc tgg gee gat gac aac tat cag egg ctg cgc tea 2007 
Ala Arg Phe Leu Thr Trp Ala Asp Asp Asn Tyr Gin Arg Leu Arg Ser 
350 355 360 

gga ctg acg ttc etc eta acc tec egg ggc gtg ccc gtg ate tac tac 2055 
Gly Leu Thr Phe Leu Leu Thr Ser Arg Gly Val Pro Val He Tyr Tyr 
365 370 375 380 

ggc acc gag cag gee gac gac ggc aac ggc aac ccc tac gag gta ccg .2103 
Gly Thr Glu Gin Ala Asp Asp Gly Asn Gly Asn Pro Tyr Glu Val Pro 

385 390 395 

ate gcg aac aag gac aac cgc aag gac atg gag age ttc gat cag aac 2151 
He Ala Asn Lys Asp Asn Arg Lys Asp Met Glu Ser Phe Asp Gin Asn 

400 405 410 

teg aac etc tac aag cac ate cag egg ttg acc gcg ate aag gee get 2199 
Ser Asn Leu Tyr Lys His He Gin Arg Leu Thr Ala He Lys Ala Ala 
415 420 425 

tac ccg get ctg cag gtc ggc aca cag cgc gag atg tgg tec gac acc 2247 
Tyr Pro Ala Leu Gin Val Gly Thr Gin Arg Glu Met Trp Ser Asp Thr 
430 435 440 

tec gtc tac ggg ttc teg cga cgc gtc gac age acg ggt gec gag gcg 2295 
Ser Val Tyr Gly Phe Ser Arg Arg Val Asp Ser Thr Gly Ala Glu Ala 
445 450 455 460 

atg acc ttc teg teg aac teg tgg acg acg cag acg cgc acg gtg ccg 2343 
Met Thr Phe Ser Ser Asn Ser Trp Thr Thr Gin Thr Arg Thr Val Pro 

465 470 475 

ctg cgc gee gag age teg ate acg gtc ggt acg acg ctg acg aac etc 2391 
Leu Arg Ala Glu Ser Ser He Thr Val Gly Thr Thr Leu Thr Asn Leu 

480 485 490 

atg aac acg ggc gac acg gtg acc gtg acc gee ggc ggt gtc acg ggg 2439 
Met Asn Thr Gly Asp Thr Val Thr Val Thr Ala Gly Gly Val Thr Gly 
495 500 505 

aag cag ate acc gtc tec etc ggc gag cac gag age aag gtc tat gcg 2487 
Lys Gin He Thr Val Ser Leu Gly Glu His Glu Ser Lys Val Tyr Ala 
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510 515 520 

ccc ggc acc ccg gta teg gca tac age ccc gaa gcg cgc aac acc acg 2535 
Pro Gly Thr Pro Val Ser Ala Tyr Ser Pro Glu Ala Arg Asn Thr Thr 
525 530 535 540 

aag ate cgc gtg cac tac aac gtg ggc etc ggg cac age ate gcg ate 2583 
Lys He Arg Val His Tyr Asn Val Gly Leu Gly His Ser He Ala He 

545 550 555 

cgc ggc gac gag tac ccg ttc acc tgg acc tec ggc cga ggc gcg cgc 2631 
Arg Gly Asp Glu Tyr Pro Phe Thr Trp Thr Ser Gly Arg Gly Ala Arg 

560 565 570 

aac gtc gcg tec gac gtc tgg gag ttc gag gtc gag cgc ate ccc gac 2679 
Asn Val Ala Ser Asp Val Trp Glu Phe Glu Val Glu Arg He Pro Asp 
575 580 585 

ggt gag acc ttc cag ttc aag cct ctg ate gac gac gtc acc tgg teg 2727 
Gly Glu Thr Phe Gin Phe Lys Pro Leu He Asp Asp Val Thr Trp Ser 
590 595 600 

acc ggc ggc aac ttc acc ggg acg ggc ggc gac gtg ate gac ate tac 2775 
Thr Gly Gly Asn Phe Thr Gly Thr Glv Gly Asp Val He Asp lie Tyr 
605 610 615 620 

ccc acc ttc tga acccatccct cccgggactc caccgaaagg atgcttgtga gecac 2832 
Pro Thr Phe 



accatcgaac ggccctctcg cctcgacacg geaaggegeg ccttctcctg gcgcgacgcg 2892 

gtcgtctacc aggtctacct gcggtcgttc cgcgacgcga aeggegaegg catcggcgac 2952 

ctcggcggcc tgagccaggg tctcgacgcg atcgccgcac teggctgega cgccatctgg 3012 

ctgaacccct gctacgcctc gccccagcgc gaecaegggt acgacatcgc cgactacctg 3072 

acgatcgatc eggegtaegg caccctcgag gagttcgacg aggtggttcg ccgagcgcac 3132 

gagcteggge tgcgcgttct gatggacatg gtcgcgaacc actgctcgtc cgaccacgcc 3192 

tggttccagg cggcgttggc cgccgagccc ggcagcgacg agegggegeg cttcatcttc 3252 

cgcgacggcc tcggccccga tggcgaactg ccgccgaaca actgggacag cgtcttcgga 3312 

gggctcgcct ggacccgcgt caccgagcgc gacggacgcc ccgggcagtg gtacctccac 3372 

tcctttgata cgagccagcc cgacttcgat tggcggcacc ccgcggtggc cgagcacttc 3432 

gagaacgtgc tgcggttctg gttcgagegg ggagtcgacg gcttccgcat cgacgtcgcg 3492 

cacggccact teaaggaege cgccctgccc gaccacccgg gtggccgggg gcctgacgcc 3552 

ggccacaacc acggcatgtg ggaccagccc gaggtgcacg acctctatcg ctcgtggcga 3612 

gcgctcggcg atgectaega geccgagaag tacttcgtgg gcgagatctg ggtcccctcc 3672 

cccgaccggc tggecgacta cctgcgaccc gaegagctge acaacgcctt ctegttcgat 3732 

ctgctcgtgc agccgtggaa cgccgaccgg ttceggaagg cgatcgagac cggactcgcc 3792 

gtcggacgcg ggtggccggc ctggacactg gccaaccacg aegtgeateg tgcggtcacc 3852 
cgctacggcc aggagcagee gttggatgaa gccctgccga ccgacatgat cgccgcggcg 3912 
egaegcaggg gcccggccga tetggatege ggtcttcgcc gtgcgcgcgc ggcagccgcc 3972 
ctcgccctcg cgctcccggg gtcgatgtac ctctatcagg gcgaagaact cgggttgccc 4032 
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gaggttctgg atctcccgga tgctgcgcgc caagacccga tctggacccg ctcgaacggc 4092 

accgagctcg gccgggacgg gtgccgcatc cccctcccct ggacgcgaga gggccgcacc 4152 

ttcggattca gcgacgcggc cgccgccacg acctggctcc cgcagcccgc gtggttcggc 4212 

gcgttcgccc gggcgacgca ggcggccgat cccgactcga tgctctcgct gcatcgcgat 4272 

ctcctcgcca cgcgccgcac ccacctccgc ggaacggagc cgatcgtctg gctgtccccg 4332 

gcaggtgccg aggtgctcgc cttccgacgc ggggacgtcg tggtcgtcac gaacttcggc 4392 

tccgcaccct tcacgccgcc gtccgcctgg ggcgcgctct cgccgctcct ggcctcccag 4452 

ccgctgacgg gatcc 4467 
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